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(54) Title: PYRIMIDINE COMPOUND AND MEDICINAL COMPOSITION THEREOF 
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(57) Abstract: A novel pyrimidine compound having an excellent an- 
tagonistic activity against adenosine receptors (A l9 A 2A > and A 2B recep- 
tors). Specifically, it is a compound represented by the following for- 
r j v mula, a salt of the compound, or a solvate of either. (I) In the formula, R 1 
\ 1 / and R 2 are the same or different and each represents hydrogen, option- 
ally substituted Ci^ alkyl, etc.; R 3 represents hydrogen, halogeno, etc.; 
R 4 represents an optionally substituted C 6 -i4 aromatic hydrocarbon ring 
group, optionally substituted 5- to 14-membered nonaromatic hetero- 
cyclic group having at least one unsaturated bond, etc.; and R 5 represents 
an optionally substituted C 6 .m aromatic hydrocarbon ring group or optionally substituted 5- to 14-membered aromatic heterocyclic 
O group. 
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7fyy>H 4#ft©x*M-l/^JK>c AMP ^;K5Wffi, #U#A • 
fig&PI® ITT, G 9 >r\ ^ K Ufc«lft«B©»ft: t OfflSffrB «fc D , 

/ \0i^i:S^^TA 1 ft#WA 2 ^t#:©29l^i$n(J. Neurochem. , 33, 
999-1003. (1979)) , $6tI-e©E A 2 S$#7^NT»5NECAtCG 
S-2 1 6 8 0 \zM?%Mm&<DJiSmzMrJ\,*XA 2 &&m*A 2A %.ZfA 2B <D2-D 

(Mol. Pharmacol., 29. 331-346, (1986); J. Neurochem., 55, 
1763-1771, (1990)) . £-5LT, Ifi^TfcAp A 2 (A 2A , A 2B ) , A 3 <7)4 
aoDI^-^'f^WjesnTVi*. A G 1/0 77SU-©^>;^Si: 

tbTcAMPM^ilU, 3fcX#U/V— t£C (PLC) ^itt^UT 

<< J5sh—)V-l, 4, 5-HU>S (IP 3 ) (Z)^S:mffliaF , 9*;i'V^A-1'^->^ 
A 3 ^{*«, AxSWiWtttfc:, cAMPI/^*anWT53i* 

-r-s^t^fcisnwa. intMt, a 2A ri^a 2B s§#b. y-^-i/— mm 

£7— £&ISH4-fbU c AMP l/^l/CDl4^It§^ft'e*^o A 2B Hilt 
TWu G q /G n ^>/^lW5PLCt0», IP 3 l/^H4S^;i/ 
->^A^^>©iSiffllSl*l^A*^xi'r^i:(D$ga-fe^ ; i> (Clin. Invest., 96, 
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1979-1986 (1995)) . Zf\*. filifc^WS^CDtt^ft&O, A x g 

&mz*bm ±mm. mwtm\z, A 2 ^mwmm. ^mmz, A s %®mzm 

ttm^<rA^mm.B.^jmiz£\,^m£t£nT^Z>®T. J. Pharmacol.. 
118. 1461-1468 (1996)) „ 7tV 7°^* mft<DmZ*mW 

wt^ij, mmtmw&mpL >x^j >m^mmm> mmm, mmnu sk^-d 

TV^o fclAtf, i^fli$i^M^«A 2 ^#:^^-r^i^$^^ (Naunyz/- 
Schmiedeberg's Arch. Pharmacol., 359, 140-146 (1999)) , ^JV^y h 
M©JK«iCMtl) 7t / y >©1M SA ; «SW*S5g#:H#fit 
§A 2B M^^t^ tvm^tf&z (Br. J. Pharmacol!, 129, 

871-876 (2000)) „ fit, ftjfiTtt, A 2B ^#tMf0MIMt0Hi 

^tb$n> mmi£mm&ztm*<Dmmm(Dmm-^mmt uTfffl^A 2B ^#: 

^fex^ij^p-r^fg^^^nfc (#1M2 000-12648 9^) „ A 2B S^M 

ran, Tm%tkcz>zht£<, mntc%mi%.m%)W:$:G?z>%„ m^oi&mmo 
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WS. WAJi, L — KAt^lJilWTTy v>§^^Jnin^!li: bT^D^tl-?)-^^" 
^ U>*#ffi-rst3fetft3S:#Sft«:^JftS^i:^'5ffi'&(J. Pharm. Pharmacol., 46, 
515-517, (1994)) ^IRW&TTy '»A 2A 5MPftSffiad«* <0/^-*>V > 

mmm : £y i Mz&?j}-c$>%£.(Dm& 1994-211856) #«&<5. a- 
*>v *mxmmm&&n4k#K:mtrz fas >fef&te^-D >«h 

FAS >^«M§L-F/M©Mi»i©S*<!:^oTV>§ 0 

»r/y>A 2 A ^#n m&fc. mmm, mmm izm.m utm ut v> § (Eur. 

J. Pharmacol., 168, 243-246 (1989)) ^t^^, 7jA»A 2A »«# 

foi&&mizm&w&Rte-?z.£u<, s/tA-*>y >iittittt«7Ty 

->>A 2A ^#:|i^^^Je)en^V^ca:^g'S : $nT.V^(Neuroscience, 42, 
697-706, 1991) . «ifi> itfTl$A-3r>V >*U»#fc#U jg&«77V ~>>A 2 
A g##:fe*n;^\ L- HAWJt e t§>?X^^>?7 , ^ii^$-i±«)^i:^<«M 
tg£#c#L, ^^ttfcWjStt^^ofet©#ft*«^Snfc (Neurology, 
58(6, S)S21. 001 (2002.4)) . $k±<D%aM.ft*>, 7T;^>A 2A g§MW 
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C*W, RM4 (1) 5* 




fc«fcVi«a*ix«^flain©c3_ 8 '>^n7;wws<s*^>*Ts- ) x« (2) 

— CH 2 CH 2 - , — CH=CH— ^fzU — C=C— 

i,$mm¥mzt$mzn&m&&wttnt><D7k%}M mmw- 11-263789 

^) o 



[5£f, R 1 ****^, 7j<^», AP^r>M^> «£feg&Wb Wt*>«kl/>C 1 - 
t>J:ViC 3 _ 8 7;^-;l/X^^*^b, Ar ^;iSm«£#bTV>T : kJ;^7U-;^ 



a£WbWTfccfcv>«7;l/:^^>«^£^*-r3 0 R 5 RtXR 6 «|Bl-X«*BB 
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ns*as*^tt-€-n6>©*fn«j mm^ n-i 8 8 4 8 4#) . 

[4] Drug Development Research, 48: 95-103 (1999) ~BO$ J. Med. Chem. , 43: 
1165-1172 (2000) ^f2m$nTl/^A 2B ^#T>^d , -X ho 



^t)Sn5A 2A 5§#7>^^ h (#H¥6- 2 1 1 8 5 6^). 

fcTU5S»fb^*,fcbT«, WO 9 7/3 3 8 8 3, WO 9 8/2 4 7 

82, WO 99/65897 5 , 6 -^#J£»&tf U 5 ^Xb^BS 

v->fcV>. tot, #383ri©iW«, 7ryy>M (A 2A S^#:, A 2B S£#) 



[5] ^ 




KW6O02 
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R 1 




(I) 



i- 6 7MM, aifeas*^rbTV5Tt>j:ViC 2 _ 6 7;^~;^ gil^f lt 

=fc lr> 5 Tbm 1 4 M^S^IjiiSi^ Ii«^tUTV>Tfe J; V> C 6 _ l4 ^#m^ 
^7K^^«, S^*S:WbTViTt>J;Vi5 7!;Ml 4^#^im^S, S^* 

mm^Mxitmmm^\^x^xh^5 7bmi ^m^mmmmm^m^t^ x 
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(i) 



«fc ^ 5 TiS 1 4 **^#^«SISSCS, UT V>T t> «t V> C a _ J 

T^Tt>«fc^C 1 _ e T;^;pa s , B«3S*^bTViTfe«J:ViC 2 _ 6 TJ^-;H£, 
lii^tlT^TfeJ;^C 2 . 6 7^j^ ■»«*TbTV>T'6>J:ViC 6 _ 14 




(I) 
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1 4mmmmmmm^.m; R s \mmm^mvx^xh^c 6 . l4 ^mmmit7K 
mti-znzit&wbisKu^vm, x.\z^tab<D®mmm (2) r'rzsr 2 ^ 

S£#bT^Tt><£^c 2 _ 6 :rji/^r-;i/S, w&Mz^vx^x*>J:^c 2 _ 6 7)i 

Xh^C^ s iy^n7)V^r-jVm, mmm^VX^Xh^BTbmi 4S^f 

wmmmm^m. mmm^mvx^xh^c 6 . 14 ^wmmm7mm^&, mm& 
i- 6 7 xtem^&mhx^x h & v> c ! _ 6 7;i^;wx;i^~;us-e& d 

^ — x 1 (H) 




6-1 ^mmm^mn^M, mmm^vx^xh^ 5 75M 1 4 i^snii 

5 7!»mi 4S^siiisasT*^ (i) sBm©'fb^ : feb<«^©ig, x.a 
^ne>©^»#); (3) r^zsr 2 ^ m-xmmte-ixymw,!', 
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| (H) 

X 2 X 3 

\ 

fiS^LT^TfeJ;^ 5 Tim 1 4 J|^»|gf^5$*£7KL : X^VXHtm 

xm-ztizmzmo > r 3 #v\o^>jibs mm^mvx^xh^c^^ji 
^c 2 _ 6 7)i<*-)im. mmm^i,x^xh^c 6 . 14 ^mmm^7mm^m, 
^mmm^> xuwmm&^vx^x%&^m,n;m^x$><o, R 4 #^*vrm 

xh£^c 2 - 6 7)i>tr-))sm* mmmz^n>x^x%jzuc 2 _ 6 7)i3r-AM. m 
mmm^Lx^x^x^c 6 ^ 14 ^mmmit7mm^.m, ns^tux^T 

•| (I) 

X 2 x* 

A 

tt* , A«fn^'tltll5:f bWT ck V> C 6 _ 1 4 ^«^b7K^^«X« 
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fMfr&**LTV>*57!»Sl 4S^^fMiS^ST^I, (fcfcU MfB5£ (II) 

-est$n&S£i&<) , (i) $m^t^%v<\^(Dm, x^n^ommm 
t *> v> 5 1 4 m^mmmmm^m, s&g&w ltwt t> «t v> c 6 _ 1 

£ x? (H) 




x^x&^^mm^. mmmi^. x^m^M^m^x^xh^^mm^-^^T^ 

R 6 

-coi< 7 cm) 

R 
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T*> cfc 5 7bm 1 4 H*5Sr*^«Sim^3l, b WT t> =fc Vi C 6 _ , 4 5f# 

lfeRft**3!ISC*XttilJft*** LT^T fc «k ^ 5 75M 1 4 ^Wc-HStHiiSS 

2o«as*^rbTViT i b«fc^4-tr«j^«> 4-eu5^;^ 4-*±V 

t>b<tt-€-©*S, X^tl^omil; (6) R 4 «i^fUTVitfcJ:^ 
4&^#ifci£*S*5S;ak XttBiM^#bTV>Tfc«fcV»4>&< £fcl£U: 
©?FfiS*nte£&^bTV>S5 7I,Sl 4£#5£#;&£3lS8!t3£&*T?**K R 5 ^g^S 
&^TbTViTt>J:Vs5 75Sl 4S^S***iS^:S"e*S (2) |B«©<b-&«l b 

xtt^neo^isii; (7) R 3 ijJAoy>sf, tx 

ViTfeiViC^eT;^;^ fi&££WbTVvrfc«fcV>C 2 _67;l^r:i;i'2k B 
SlS*WbT^T i b«t^C 2 _ 6 T;^-;i'*, fi&£&:frbTVvr*>«fcv->5 75Ml 
4*^§M^^*> Blft***bTViTfeJ;V>tt*BR^ Xte«glS£*bT 

assi^stffes (3) fim<Dit^mhL<u^<Dm., x«^ne>»}§»!'#jo (8) 
B*ssWbTViTt>«fcVic 2 _ 6 7;V'^-;i'S, a&x^WbWTfcJ:^ 

C 2 _ 6 7;V^-;i-S, fi&££WbTV>T s b«fcV>5 75Sl 4*3f§#tftUt^5£a, 
Btft***bTV»Tt>J:v^*iRT-, B*a£**rbTViT'b«fcv»K*JK ; ?, XteM 
It^Tfej: WKHHCT-T?* 0 , R 5 ^fiS^f b WT J; v> 5 7!>M 
1 4M^#M«^S5tSTa&§ (4) IB«©te^*>b 

(9) R 3 ****]!^ /\oy>HH\ yjyl. Sil?:tbT^T 
fc«fcV>C 1 _ 6 7;i'*;i'*, B^»^WbT^TfeJ:ViC 2 _ 6 T;^-^«> ffi« 
S^bTViTfe«k^C 2 _ 6 T;^-;U*, BStSS^Tb"rViTt>«fcVs5 75Ml 41 
fi&££WbTl>T*>«fcV>|fc!fcIg : ?, X«fi&££WbTl/>T 
fecfcV^ltlg^TfabO, R 6 #fi&£3:£-bTlrvrt>«J;V>5 75Sl 4M3?«tftlfi 

WS&xtb* (5) iB«©fc£%fcb xtt^ne©^!^; (1 0) 
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I X? (I) 




?«Sn«S*|»<) , (1) 72rM (9) Ei&tfMfc;^ fc b< \Z*r<D& X\tttl 
zomffiafa ; (ID r 4 t» 




<mm^ma>7m^, Any>g? t 7k$?«, -hni, ->7;i, eikS£ 

WLTV>T&£^C 2 _ 6 y;i/*-;M-=^>S, «&££^LTV>T*>«kV>C 1 _ 6 :r 
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TfcJ:V>575Ml 4 JtfHMS«*«l5»a>&fcS*. ] T?*t)S*liiT?»5 (1) , 

(4) , x« (8) mffioxk&whhKiz^oim., xfo-znzomimato (12) 

XIWnecSttBfP*; (13) 



CS; (V) Rtf (VI) <K R 8 fcn r BBB&£iMfr£a«n2>&&^U BS8«T?E 
<ii!ia>7XW, Any>I ; f, zKH&3k -bo*. ~>7;S. B3»£ 




(V) 




(VI) 
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ftl>X^Tb£\,*7S.ym, mm^^LX^Xh^C ^eYJV^FJVT.A-^-JV 

$n7)Vr=-)Vm, giS^f LT^T^ «kV> 5 75M 1 4 M#^»Nt§iil§5$^ 

Tfe<fcl>571Ml 4M^««^a^efcj:^^ T»$n^> (1 1) Xtt (1 
2) fEm©te^tlfeb<te^-(£>i£, Xtt^ne»©»tl ; (14) R 4 #U75M 
2cD«M**WLTV^Tt>i:^4-lf U^S^S-g. (1) , (3) X\$ (7) 12 

«(D^#>feb<«- ; e(D^ X«^ne>(^^fn'tl ; (15) R 3 ^V\py>M^ 

^57bmi 4 m^^mmmm^.&, x^mmM^vx^x^^mmm^x^^ 
d4) ^f3«c<z)fb-a-#i : fob<«^-©^, xiz^nzommmm ; a 6) r 4 ^ 

f-co< D7 (H) 

IiS^liLT^Tfc t ]:^C3. 8 v^o7J^^I/S, III^LT^ 
TfcJ:V> 573;Ml 4l^SMiM.IIl^f bT^Tt )c kV^C. 6 _ J4 ^S 
^M^7X^iC»X««m»^^bTViTt) 5 7bm 1 4M^«lim^a 
^^TD TSb^ni)*^A'^;H^fISttT^^< ^tT17!>M2 
(Z)«m*^WLT^Tfe e fc^4-tiU> 5 ;i'a-tr$)^ (14) Xtt (1 5) mM<Dfc 

^mhL<\^t(Dm, xtetnzoimmwm a 7) R 5 ^mmm^vx^x 

%&^7 x.-)V&Rtfj-y^))smx$>2> (1) 7T>M (5) fBm<£4t-&tlt>L<tt-e 
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tfn«j;i/S, trys?;i*k fcry^-;i^ t°us^-;t^ tf^-^g, 

^-^^u^-^s, -r>Hu;u^x«-rv<>K>j;i/S"eabSH5i3 (i) 75 

I (H) mWL<Dlk&®bL<ltt<DM, XlZ-ttl&omfflaQs ; (19) t&SB 

(i) nm (is) ffiife©<b-&'#>t>u<^cDJg, x«-€-ne»©iSjftip«i*'&wu 

Tfc*E*ttJ«to; (2 0) 7t/ y >S»14t§^S©?&i^X^ 
(1 9) f3«<9«#,; (2 1) S is>A 2 g&Wtim j *lTZ>1&m>V> 

mmmxfcT&imvtoz (19) eiRotM&to; (22) 7t;-»a 2A s§# 

^M-^TS^^fe^JXtt^B&SijT?** (19) f3«c<£>3fiJ&#J (2 3) TfJis 

yA^^m^m-^-ir^mmcDmmMxu^mm-i:^^ (19) sa«fe©m^#i ; 

(2 4) 7^Vi/>gWM^JT&3 (19) BB«©mj&fc ; (2 5) 75V 
^>A a M#S«3WT?** (l 9) |EWt©ari54fe ; (2 6) 7r7y>A 2A § 
(19) IB«c©M^; (2 7) 7r; z/>A 2B &m#j£W&'? 
(19) fB4R<z>«ajE^4to : (2 8) /\°-^>y >^«, irc^-D^jT?*^ (l 

9) ~ (2 2) , (2 4) ~ (26) ©Vs-rna»fcE«fc©fiJ5fctt ; (2 9) j*<gffi 
(19) ~ (21) , (23) ~ (25) , fe<t^ (2 7) Wftlfr 

izmm(D®.i$w ; (30) Qm&<ofe*m* ^mfflxiz&mm-c&z d 9) ~ 

(21), (23) ~ (25) , :fe«fctf (2 7) ©V>f ; (3 

i) «ii«ittfii-rfei) (3 0)SBmom«; (32) mttmeiR 

^mn^mmmmmzwomm^ximmmiz^^mmcD^mt ^mm 
xfoikWM-z&z (3 0) tetonm&m: (3 3) «B{b*tt3ta^xtt¥«M«K:* 

tf2>M { gfo®Wmffc<DTctb\zm\<*Z> (1 9) IBSScDm^ ; (3 4) m&VB&IN 

(vm&o&o) (i) ~ (i8) tzm.e><k'&w%v<teJt<Dm. xu^n^>(Dmmm 
mv&m. (35) mmm, mmm^mm. mmm&mmm. mmmx\MM, 
(Dmmfflxit^mmT'&z a 9) iBfUDffij&K, ; (3 6) jM&rm Mttg 
ww&mmxfe^ >x u >^&if sa&iT&s c 1 9 ) mmvmj&m ; (37) 
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±iaa; (i) ^ssns-ffc-^ f®s^fc^ne.©^iip«itt, &ffi(&ft*>i 
♦raattcfiv^n ^*o«jfi^fi!i[±— 

17 
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U'&±<D3:<Dt? 1 mtemfeisnz>>b<DT*ttte< , ^-rn^-^oym^xhu^x- 
for, ^mt^mzfo, ^^i:^KiJif^tt3t^'ft^tf 

*mwmm\z&^xm\,>z> o\u¥>mTi tbtn m^ty^mm^ mm 

n-^>^)vm. l, l -^^^;i/^ab°;i/», i, 2 -i?*^)i>7°u¥)i&, 2, 

1 2-x^-;pynt:VPS> i -x^;w- 2-^^^ntf;P 

X, i, i, 2- hu^^yotr;i/S, i -7°Dtf;i/7'nif;i/S, i-*^:/ 
rp;t^ 2-^^;w^;us, l, i, 2-^^^^ 

2, 2-^^^7'5 : -;i/a> 1, s-^^^uy^;^, 2, 3-i?*^)i 
7?-)vm, 2-x.^-)Vy"^)vm. 2-^)V^y^)vm, z-^)V^y^)vm. 

<v^n^x;i/S, 2 -pWV- 1 -y°u^-)vm. 3-^ 
)V- 1 -^d^x;1/S, 2-*^;i/- 2-yn^x;ua, 

18 
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l-^-jvm, 2-7*7-~)vm, 1 -^>T--jim> 

^ntf-;^ 2-y^-;^, 3-^-^36, 3-*^- 

l -^Dfzjn, l -x^-;w- 2yptf-;^, 2-^^-3-ynfcrx;p 
i-^>^x;ua % l-^v-n;^ l, 3 -^+h>>?-r >-f ;wak l, 

l, l-^^Wnm+vl, l, 2-s?*3 1 ;w:7a#*>'ak 2, 
2-^^5 1 ;v^Dt°;^^->S, 2 -x^^^D^^rv-S, i-^^;w-2-x^ 
;1/7°d#^vS, l-x^-2-^5 1 jI/yo^yS, 1, 1, 2-bV*^)l 
^ptJk^vS, 1, 1 -y^^l/yh+yS, l, 2 ->?^^;i/^h^->», 2, 
2-y^^T'h^yS, 2, 3 -i?*^)l7*^)ljr*z/&. 2 -X3MU:/ b^rV 
1, 3 -v^^b^S^ 2-*^Jl^>h*z/M, 3-*^)\/^>b* 
yS, ^v-JM-^i^ m&&lrf*>tiZ>. 

l-^n^-M+yl, a-yn^z^+^S, 'i'V7'n^M+'>S. 
2-/^-l-ya^M+yS, 3 -^^Jl/- 1 -T'n^-M+'VS, 2 
-^^-2-yD^-jmyS, 3-^5 : ;V-2-7 p P^myI, 1 - 
7*rZJ^^yI, 2-7^-;i/^i>^ 3 -7>XjU^^^S, 1 -^>^rx 
;i/^-drvS, l-^irx;i/^-^rv-^- l, 3-A^t>yiz;Vpj-^yl > l, 
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S, 1, 6-^+f->i^r w;M-^>-8, W&tf6>*i&o 

/ 5 o - y°u ¥)i>^m, s e c - y°u h°;U5^^», n - y^il^M, i s o- 
y^ji^^rm, sec-y^)V^m, tert-y^Jl^^ n-^y^)VJ- 
i s o-^>^JU^m. s e c-^>^JU^m, n-^^fr^m, 
l, l-^^^Dh'^^ l, 2~i?*^)Vy° 
ofjl/ftl, 2, 2-V*^)\,y°u\i)V^m, 2-x^;i/^ntf;i/5 L ^-», l 
2 -x^ji/ynfj^ti, l -x^;P- z-^^afjv^ta, 
l, l, 2-hV *?-)ly°n}d)i^7tm. l, l, 2 

-v 1 ^^^;^^*. 2, 2-^^^^;i/^^-*, 2, 3-i?*^)Vy^ 

jij-Ttm, i, z--j^)vy'^)v^m. 2-3L?-)vy*^)v^m, 2-^^ji 
T)vtr-)v^m^v, $fii/^*<hbx^j^^tfx;^^-^ 7U;^ti, 

1 - ya^xji/^S, 2-yo^.x;u^pa-^ y^n^-;l/^^-*, 2-*^ 
^-l-yD^-;i/^l. 3 -^WW- l -y°u^~)l^M. 2-*^)V-2 
-yp^rj^ti, 3 2 i -^-srx^ra-g, 

2- y'^-)Vttm, z-y~j--)V^~*m, l-^y^-ji^m, l-^-fex 

l, 3-A+t>i?i-j^tl> l, 6 -^\^if>^xx;^^-*, 
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^mwnwiz&^xm^z rc 2 _ 6 7;Mp-;i^;tSj tit, m.m$k27b^e><D 

7)v^r-)v^m^v, ttfrn^mthxitrnxit^^jv^m, i-ynt^ 
ji^m, i-zr^-)vttm. 2-?^-)i^m, 3 

-y"^-jp^m. 3 -.*?)V- 1 - :/p k°x;k^S> 1 -X5P-;i/- 2 7 p Ph: 
x;k^;tg, 2 — p< — 3 — ^ci tf - i-^>^-)Vj-Jrm. l-'s 
^>x;k^r;tS, 1, 3-^+|- > ^ W;l/ ^^ x> 6-^\^>^>-r 

;P3£, i^P^>5P;yS> i/^p^\^~>;us, v-^n^y^S, iy^u^ri>^)V 
«b«#^43V^t^v^ rc 3 _ 8 >^p;7;k^x;yXj tit, 3M8fio^ 

--OK y^n7'D^>-3-<JK >^p:7»-1 — Ok ->^p:7>>-3 

--r;k 1, 3-y^o^^i>-i — uv, >-#p^>^>- 1 --r ;k ->d7 
D ^>^>- 3 — -f;k ->^p^>^>-4--<;k i, 3-->^p^>^>?x> 

-1 — Ok 1, 3-y^n^>^yX>-2 — Ok 1, 3-v^P^>^$^X 

>- 5 — f ;k i/^DA^t>-i-i'jK p^\^1r>- 3 --Ok S/^da 
3riz>-4-^;k 1, 3 -~>^P^\^+h>?x>- 1 — Ok 1, S-v-^P^ 
-tf"^X>-2 — Ok 1, 3-v7 0AWl>-5 — Ok 1, 
^+)-^x>-3 — Ok 1, 4-iy^7P^\+-y-^X>- 1 ---Ok ^>^P^\^> 
- 1 --Ok □at s t>- 3 --Ok y^OA7'f>-4-fJK s s&u-^-? 
7^>-5--Ok l, 3 -ispn^y^y- 2 —Ok 1, 3 P^y^>- 

i--ok 1, 3 -->^p^\7 p ^^x>- 5 — r;k i, 3 -->^p^\t p ^^x> 

-6 --Ok l, 4-->^p^\^>5x>- 3 --r;k 1, 4-5y^7P^\y^5Px 
>-2--f;k 1, 4-i/^P^\y^v?x>- 1 — f;k 1, 4-v^P^\^^ 
X>-6--Ok 1, 3, s-s^P'x:/* mjx>-3 -- Ok 1, 3, 5-~> 
^nA7°^h'jx>-2 — r;k 1, 3, 5-y7PA7'^hUx>-l-^;k 
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1, 3, 5-y^aA^h'Jl>-7-'f;K njr? : r>- 1 -< Jk ~>;7 

p^^>- 3 — ok ->^p^-^x>-4--i';u, ->^o^^^>-5 — r;k 
1, 3 - y^D^^yX> - 2 —Ok 1, 3 n^-^^>?x>- l —Ok 

i, 3 -s/^d^-^^>?x>- 5 — ok i, 3->-^p^-^^^x>-6— <;k 

1, 4 - >-^n^-^^>?x>- 3 — Ok i, 4->-^n3-^3?> ? x>-2 — f;k 
1, 4-->^P^^x>- 1 — Ok 1, 4-y^7Pt^^yX>-6-i';k 
1, 4 -->^P^-^^y?x>- 7 — Ok 1, 5-y^D^^^l>- 3 —Ok 
1, 5 -*s9U3rtr9*JZ->- 2— f Jk 1, 3, 5-y^D^^MJl>-3 
— r;k 1, 3, 5-y^Dt^^b'JX>-2--<Jk 1. 3, 5-S/^P^-^ 
3?MJX>-1 — Ok l, 3, 5-y^D^^h'Jl>-7 — Ok 1, 3, 
6-y^at^^h'JX>-2 — Ok 1, 3, 6 - s s9 W3r>7& V U X>- 1 - 
<f;k 1, 3, 6-yi7Dt^^hUXy-5 — Ok 1, 3, 6->-^P;t^ 

hux>-6 — r;i/S, ^*tfen§o 

^7yjx;n, t;k*U;k*, fh7tFo7'j;H, ^h^t Hph^x 
yhFP7UJ«, HPtf^x;k*, ^5^/Ux;H, tWJx 

;ktl/x;k«, 7xtl/xj«> 7xt>hl/xjVS, 7> h^-fex;^ ~>^n 

22 



Patent provided by Sughrue Mlon. PLLC - http://wvm.sughrue.com 



WO 03/035639 



PCT/JP02/10952 



%mmiz&w%mfcMtiiM*&\rfz>£. i) MMtt&mxwimxmss&t ut« 
tfDU^S, tru>^a, tf'jy^;i,s, truss^^s, tr^y^s, mj 

y^y^S, ^-y^U^n;^ *y*i*y;Hk ^t7U-JH, *»;u = 
;W»> y^Ui^r:;^, ^5^/hiJ7y^J«, If 7v^ J^-M, yy 

tf^yafu^-jps, tf^^ntru^n^s, #,-2)-^ 

f f f MiiSS t LTH^xn;!/!, ^>y^x-;US, ; 3) ^BfcSS3f ®& 

<y^>yyu;i-«, « ; 4) 2m&,±(Dmmmmm^^/ux^^mmm 
*sasti/Tttf77'j;ps. -fv?77um ^>7?77u;n, ^>x 
f7^77UJi/S, 7i;?7^i, -ry^-9-yu;^, 7 7if-j^ y^ 
y^+i->?-;i/X, tf-^u-yy^s* -fy^^;^ -<> i /w;'JM, ^ 

T-fe^^s, yptr^-x;^ y^p-r;ps, *?a***f6*i<5. 

1 4M7j#MIS^*-e«m$nfe/j;i/^^^s^^-ro & rc 6 _ 14 ^#^<b 
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so-^Dh°jVXM-;H> i7-y^;Vx;i/^;i/a, ferf-yfJ^M 

;w rc 2 _ 6 7;Mrx;i/x^:7.Yx;i^j 

-y^;i/^;i/y^x;i/», tfx;P7jp?^ x;i/^, 7'JK;V7^M, ;so 
- y □ -y x;ug, ;so-^>t-;wjV7^zM, x^-ji/tjv 

#x;ua£, C 2 . 6 7M-iWM-M, c 2 _ 6 T;^x;^;i/4<x;^, ^ 

6i«n§ i x« 2 e n-5 ms#is£ 5 b^^c «fc o — *sk: 

^oT3M81^gifMUT^t%J:^. StflSC ,. 6 7MJl/i, C 2 _ 6 

x;i/x;i/^x;i/», c 2 _ 6 7;Mfx;V7jv*x;ua, c 1 . 6 7^WM-M, 
c 2 _ 6 T;i'^rx;i/^;^-;u^^c 2 _ 6 T;^x;i/^;i/^x;kacD rg^J K 
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71, n-zfu¥)\,7^j^ /so-^ntfji/jsyi, 77-y^;i/75 ys, 

so-^>fji/7$;i, ^^>?;i/75ys, ^-a+ws 71, 1-7 
^□k°^7 5ys, i, 2-^7^;/ntf;]/7 5 7l, 2 -jl^v^u^jv 
75;a, 1 -^^;u-2-x^;pynt°;P7 5ya, 1 -x3=-;i/- 2 -73^-7° 
□ k\^7 5 7l, i, 1, 2- bu^^^otf;wT$y*, 1 -t^ti^;^ 

5 7*, 2-^fjl/7*^75;S, 1, 1-^^7'^75/S, 2, 2- 

^^^;v^;w7sys> 2 -x^;i/:/5W7 5 7l, 1, 3 -s?75P;i/:/3Mi/7 

2-^fM>fJl/75yS, 3-73^W^>^;V7 5 7l, TV, TV-i^ 
^^75/S, TV, yv-^x^syg, TV, TV->? (i3-7 0 nt°;V) 757 
1, TV, N-i? (iso-7'nW 7571, TV, N-i? (n-7*^)V) 757 
TV, TV-i? ( i 5 o-y"^)V) 75 71, /V, TV-S^ (fer t-7*^)l) 7 
571, /V, N—is (73-^>^;W 75/S, TV, Af-i? (iso-^fW 
75 71, TV, N-i? (^^>5P;l/) 757S, TV, TV— is (.n-s\*>>)V) 7 
5/1, TV, TV-S? (1 -7^;Pya t°;i/) 75/S, A/", TV->> (1, 2 -^7 
^)ly°U\i)V) 75/S, A^-^^-^-xWSyS, N-JL^)V-N- (n 
~y°U\£)V) 7571, N-*^)\>-N- (i-^DtVl/) 757*., t'XJl/75 
/S, 7U7P75/1, (l-7n^) 7571, -T V:7°n^-;P7 5 71, 
(l-^7>-l — fJW 75/1, (1-7t>-2-^JW 75TI, (1- 
7*f>-3-i'JV) 75T1, (2-7f>-l-<JW 75/1, (2-7>> 
-2 — OV) 75/1, TV, A^-yb:x;i/75;l, TV, N-^7 U 7V7 5 71, 
AT, TV-v 5 (l-7D^jW 7571, TV, TV-^yyD^XTl/7 5 71, N- 
t:XTU-TV-7'JTV7 5 7l, X^XTV7 5 7S> 1 -zfu tfXTU7 5 71^ 2- 
7nt:x;i/75 7S, 7^xi;i^T5 71, ^>^x;i/7 5 7l, ^>>x;i/75 7 
1, TV, TV-^X^x;l/7 5 7l, TV, TV— (1 -7°U\±-)\s) 75 71, TV, TV 
- (2-y°uE~)V) 75 71, TV, TV-^^x;i/7 5 7l, TV, N-^^>^ 
x;K75 71, TV, TV-i^^>-x;i/75 71, hFD^>7^757S, 1 - 
tFD^7X^Jl/75 71, 2 -t FD^yi^l/75 71, 3-bHP^>—72 
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7'j;^;^z;i/75/S, /so-7 p d^-MM-^75/S, /so 
-^>r-MM-ji/7$/s« x^m^*^7$;i, 
^75/^ i?jwMz;i/75ys, /j-yDtfM^-^syi, is 

0- 7u \dvd ;u#x;ur /7-^*;^-;i/75yi, tert-f 

^)Vt))V#-)VT=L;m. t*z;i/^M-;V7 5yl, 7UMM~Jl/75yS, 
/ so-^n^-;WMz^75;S, / s o-^>r-MMzjl/75/l, 

£bT«, ADy>If (^9A.tf7!y*Sf, ift*lR^, J^IBT?, 3S*fflFF, 
#) , -hPS, y7;S, Ci.^^H («A«^5=-;^ X5^ 

/7-7°Pb°;va. / 5 o-yptf;i/», /7-^;p», /so-yfjn, 5 

;i^«> 1, 2-^^^;uyot!;pa, 2, 2-i^^;i^otf;pa, 1 -x^;i,;/ 
ntf;vs> 2-x^;uyptf;u», n-^-yjvm, l -^^P- 2 -x^;i/^p 
^) v c 2 _ 6 T;i/^x;i/S (#j;U£t?xji^ 7U;H> l-yp^x^ 
-fyyo^-jn, 2-^^)V- 1 - yn^-jn, 3- 
^^v-i-T'n^n, 2 - 2 --7°p^x;i^ 3-^^-2-^ 
p^-;WS, 2-y^x;^ 3-^x;i/», i-^>^x;i/ 

& l-^-fexji^ 1, 3 - a=^D->^x-jH, 1, 6-A+t>yi-^ 
& #) , C 2 . 6 7)V* (fllAtfx^n;!* 1-3/pfcTxji^, 2-7a 
t-;H, i-^x;PS, 2-y^x;^ 3 - y^-jm, 1 - 

yptfx;^, i-x^-2 7 = Dfr;n, 

1- ^>^x;i^ l-^\+->x;us, l, 3-^+J->v-i' >-f;[^, 1, 6- 
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^vS, sec-^b+yl, fer ^-^h^yl, 22- 

^>5 L ;^^r~>^> i s 0 -^>^)V^r=¥->m, s e c-^>^)l^^^M. n- 

2-^^^^ y7°□^-;^:t^>' 
S, ^) , C 2 _ 6 7)V^--)V^r^-^m (^«X^XJM-^->S, l-yDt:-;i^ 
^->», 2 - ;/n t?x;k<M^>g, m) . CL.mmi 

7'J;i/ftl, i - yn^-^tS, 2-yp^-;i/^^-S, , c 2 _ 6 
, C 2 _ 7 J3iTOT->-;i/S (MAU7±^jm. ^net-;H, 7* 

75</s, c 1 . 6 7^ji/XM-;n, c 2 _ 6 T;i"Jr-;wx;^n;u*, c 2 _ 6 
7;Mrx;i/x;i^x;yS, c 1 _ 6 7;tox;i'7^-;n, c 2 _ 6 T;^n;^;i^ 

;ux;i/3}sx;ws, 22- hVl/7ji^-ji/S, i so-7ntfjWM-iH, 22 

x;p», x^-;1/x;1/51nx;ws, ^^tui^^ x^;yx;H7^ x;i^> 
22-yDhfJl/7,;i^7^x;PS» y 5 o-7 p DHMJl/7^-M, 22-^;^^ 
7^x;WS, fer^-yfj^^M, If -)l7s)V7j x;i/S, 7V)lX 
)V7j-)im, i s o-yu^-)V7s)Vy j /so-^>f-J^;i/7^ 

%.\tis9uyu\i)vm, ispuy^jm, ~>^a^>^)im. ->^p^\^->;i/S, 

S/^7D^D^x;k y^D7"7-JK ~>£n^>xx;k f>^n^iix;i/S, , 
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ytFQ7UJH, ^tHotf7-;P3£> <$^/Un;i^|, \7'J-;WS, 
^-^^S, 2-7-7^;l/«, f7i-;H, -f>^t^H, «) , 575M14 

x;ua, h^^-jus, MJ7^u;n, T-h^/u^ak *>VhVTW)V& 

^-l/'J-^S, y>y'JrM, 7f'Jy^S> -fS^/h'J7y^«, tf^ 
^y^/ti'J ^fS^/H'JSy^S, t^'/Dtf'Jy-^a, kT5\/n 

'f5^/f7 , / 1 JJH, ^xy-7^-;wa, 7ntfoUjH, tJUFtW 
MiE5$ (I) &c:J3V>t, Mia rtft&g£^bTV>T&«fcv>;&;w^^;p£j ^43 
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tf^ui^s, -fs^/u;^ tr^/Uv^s, -rs^/ 

^-^r+)-^^-;i/*, 7^M5F-fM, X^^M5MiH< t? 

pu;H, tr'j^;w3S, tfu^-;^ eu^-^a, t°^-;vg, tr^v 
wta^; (i) \z^x, R^wxiZRtiz&tfzttfmfe&femzmMtstiti:^ 

^liLTH *5$&IgB% 75;S, yJ/S, ^-n^ngma&WLTViTfcJ: 
^C^eJ^JH, C ^eTJ^^vS, 7iZJK fcfUv?;K tfU 

fijfBse en vix, r 4 «, wmm*m\sX^x^£^c 6 - l4 ^Mmk7k 

t°^'Js^;pg, t°^^^-;^, -f5^VU~;i* tf^^/U^-^S, -f 5 ^° 
-1, 6 -5>fc HPk°U^;PS> gil^HSntfeJ:^ 2 - t^V- 1 , 
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2-i?hh'nifij>?rMf) x\$57bmi 4mmmmmm^.m cei*.«ifau 
jm, vvvjvm* tru^-;ps, tfu=^-^s, tf^^^s, t?^/u;i. 

'VN'N/N/* 'Vn«/N/\/> vsaa^ 's^wn/* 

4*»****«a:at («Atffcrnu;w*, tru^s, t°u^-;i/», try 5 
tf^^-;u», if5v*u;i^ ^5^/u;«, <>Fu;p«, -rvr 

a, 7^^^;Hi, ±7^'js?;w», *y*+J-'j;Hk ^yu;us> ^5^7 
h "j7J?-;«, if ^sv if u ^x-;i/», ^>7?x-j^ 7 u 

tf^— ->^n^>^t?^~;i^ -ry^>'/7'j;p 
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r 3 , r 4 , &zfR 5 \z&tfz> rmmm*mvT^T^£^c 6 _ 14 ^mmmft7km 

ViT=bJ;ViC 2 _ 6 7^^r^:;i/S, WIS^IiUTI/iTfe <fct/>C 2 _ 6 7M^S, 
# LWT fc J: C 2 _ 6 T ;Wr - ;HP;tg, bt V^T t> «k V> C 2 _ 6 7;U 

mm^vxv^xhx^c ^eTji^rjiT.jv^-)^ mm&^i^x^xh^ 
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7£,mfr*>m&ti%>im&>±<Dms&tf*>n. [2] &*)fffm\z\$, (\)7m&s (2) 

/\n?>m=? % (3)i/7/S, (4)^hnS, (5) (i) ?mm, (ii)v7/S, (iii) 
Aay>Jg^, (ivlCj^JJl/^JSy^ (v)i^ (Ci.JMiW 75y«, 

(vi) c 2 _ 6 y;i/^r-;i/7sy», (vii)^ (c 2 . 6 7;i/^;W 75/1, (viii)c 

2 - 6 7M-J|/75;S, (ix)i^ (C 2 _ 6 7;l/^-;l-) 75/1, MAf-C^T 
M;P-^-C 2 . 6 7M^75;8, (xi) ^V-C 1 . 6 7iWl'-Ar-C 2 _ 6 7 

M-ji/75;i, (xii) Ar-c 2 _ 6 7;^-;i/-A^-c 2 _ 6 T;^-;PT5/s, 

(xiii) 7^;P^;^^~>S, (xiv)TBDMSt^yS, (xv) C j.e/WXM 
-J1/7 5;S, (xvi) C 1 . 6 7MMM^W>'a, (xvii) C 2 _ 6 7;i^^;i/ 
#;i^-;M-=\rv"S> (xviii) C 2 - 6 7)l*~)l%)l#zL)lJr3rz/M. (xixJTV-Ci 
_ 6 7^^^;wt ; E-r;i/S, (xx) A^-c 2 _ 6 7;^^.;u^;w\~ ; e^;m^^(xxi) 
iv-c 1 . 6 7^^j^-f»e»i«n5 i^m:©ST^n^ne$i£ 

nT^Tfe^^C 1 . 6 7;WH 1 C 2 _ 6 7M-JHXttC 2 . 6 7M^M, 
(6) (i)C 1 . 6 7^7 5/S, (ii)7^;V^;W^>-S^^(iii)7KM*^e>®^ 

n& i#i^_L(D«-e^-n^tis^$nTv^TfeJ:vic 1 _ 6 7;wz]^va, c 2 _ 6 7 

(iii)ADy>M^> (iv) C 1 _ 6 7MJV7 5;I, (v) 7^;i^;M-3r>-a, (vi) 
TBDMS^/S, (vii) C )V*)V7,)Vfc— ;W75 71, (viii)C l _ 6 7^ 

;^^-*x«c 2 _ 6 7;i/^n;^«> (8) (i) c 1 _ 6 7;i^3^->», (ii)7=-/s, 

(iii) Cj.^Jl/Wa/S, (iv)y (C^eJMJW 75 71, (v)C 2 _ 6 7 

j^z^7s;i, (vi)^ (c 2 _ 6 7;uy-;w 7$/^ (vii) c 2 _ 6 7;M^;w 

757*. (vii) 5^ (C 2 _ 6 7;i^-;P) 757S, (viii) AT- C 1 _ 6 7;Mr;i'- JV 

- c 2 _ 6 7;u*--;i'7 (ix) N— c x _ 6 7;mp;i>- TV- c 2 _ 6 7;i^-;i'7 

5 y s&tf (x) n- c 2 _ 6 7;i^-;i/- n-c 2 _ 6 T)v^-)vr ^ j zmitti 
2>m-emWfZ£ntc*)i>#~)im, (9) (i)c,. 6 7WJH, (ii)c 2 _ 6 7;u^;v 

6 (iii) C 2 _ 6 7J^-;WS, (iv) C 1 _ 6 7^7M-;H, (v)C 2 _ 6 7;U 
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£--;i/*;Pzfr-;ug, (vi) C 2 _ 6 7)V*-)l>X)),-fc-)^ (vii) C ^gTM;!/* 
;i/7^-;i.S, (viii) C 2 _ 6 T;W^rn;i/^;i/^-;i/SSDf (ix) C 2 _ 6 T)V*=.)V*)l 

7$-)\,mfrt>m&nz> 1 xte2{®©STg^$nT^T*>j;^:75/s> do) c x _ 

6 T )V*)V^)\sfc-)Vgk, (U) C 2 - 6 7)l*r-J\<X)l*-jm, (12) C 2 _ 6 7;M^- 

(13) c 1 . 6 7MJ^;i/7^ (14) c 2 _ 6 T;i/^m;i-x;i/ 
:7v-;i^ (15) c 2 _ 6 t;^-;^;w^^-;I/^ U6)^$;i^ (17) 

(ii)APy>JR^ (iii)nhU;^ (IvJCuT^^ WC^eTJl/ 
n^>», (vi) C )Vn*^C )V*)VmjkU{v\\)7 ? )V*)Vmfr*W<£ 

3 - 8 ~>^n7;Kr-;i^ (18) (ii)/\D^>M^, (iii)-hU^*, 

(iv) C^eT^^va, (v) C^gT^n^^a, (vi) C ,_ 6 7;io4^>C ^ 6 rA 

4mtmm-mmmm^m, (19) (i)7j<m*, (ii)/\ny>IHK (iii)^h 
U;i/S, (iv) Cj.eT^HI, (v)C,_ e 7;i/3^, (vi) C x _ a 7;i/n^->'C 
^emJl/Wlvii) 77^;H^6I«n5 l«2U:<B£T?«lfc3nTl/> 
Tfe«fcViC fl _ 14 5f«Bl«'ft:zK*mS:*, ^em:, (20) (i)*tt£, (ii)/\o^> 
fit?, (iii)-hU;i^ (iv) Ci.^^l/S, WCi-.T^n^at (vi)^ 

_ 6 t;h3 c x _ e Tvwusxtf (vi d t 7MW&aan5 i «a£U:®£ 

T«m$nTV^Tt)^Vi5 7!7Sl 4M7?$^»S5t*^e>jl«n§ HHJBJU© 

a#$&tfe>n, [3] «fe$Fjgfc«, Tfcat*. ad^^ (w^Lti^y*®^ 

SL*^, ^Ef, a^W, m) * -bnS, C,. 6 7M;i/i 

I s o-^)Vm> ter t-^Jim. n-^>^)V&. i -^>^;i/», 

A«'x^-;v», l-r/aHx;^, ^>^~;w 

33 



Patent provided by Sughrue Mlon, PLLC - http://wvyw.sughrue.com 



WO 03/035639 



PCT/JP02/10952 



n§6-^y-i, 6-s>kFnt!U5>— t>b<tt2-^y-i.- 2- 

^ b H □ tf U v 5 — Xtt 1 75 M 2 (Dfil^t bTV^Tfe «fc ^ 4 - tf U 





(VI) 
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^ucixttw , 7;p*u±a«* (t^->^a^ ^;i/->^A^) 

<DM.(»mwmm'T?%>K), %f\zmfe-znt£\t^ B^v<\tmam. T)vn—)vmm 
s-frmm. n^y-ma^ yn/v-;^ 

X^X— ^USHKK THFf) , XttDMF?P#I^T-$)D, L < « 



Ar 1a -COOX a + R 1a -CH 3 




(Al) (A2) (A3) 

S£^U R la «^<D4^rglf?M^£WU R-O, ili^flT^TfeiV^ 
75£1 4A»#***3lt5fc!S (flIAtf* 4-fc?USW«, 4-HU5^;«, 4 
- tf U ^y-JVi^) ^^-To #3R59Jfc:j&^£aCr3B5S; (I) T^^n^lb^tl© 
§^MM£LT(^t-&'#l (A3) *£S#ftT, f»M>il^fJV (A 

i) ^^R ia -cH 3 -e^^n§4-^5 1 ;i'^Wli^^b'&#) (A2) tssac 
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($£3£&B) 




(Bl) (B2) (B3) 



5*+, A r lb RtKR lb «IWi-Xm@^oTB^*^*bTViTt)^V^C 6 _ 14 

^zit^-e^^o -r&t>-&, ^«T;^t:F (bd A^ii^n^ftihu 

7M;i/v"J^v7y k FU >MtS R lb -CH 2 X b ^ib-^n^i^m 

(B2) zmmfttETrnG-z^fcmz, y^m^m^m^^, isyT^thu 

TMjl/yUMbUTfijgfl). (Bl) A^MhUTJI/Wy'J^Tyt 
F'J >^!Stl)Kli:tTa < hU ^ ?;k> U 7z F llf^$ tl§ ->7 >ft 

hvrii^frzsVMk&mzm^zv&ft&L^o z.(du> m^t^-csyttMrn 
(in m<D&mm.%:wm-rz><Dhitf3iv<, m^^zKit^m^^^^^t^-v^ 

teimviz&^-cmzmTE-znm^ $?31^»u^^a tfx (bu^^u 

;U) TSH^U^^A ^V^D kVPTS FHM$n5 217 5 XD^St, 
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%o mm-tzmm\t. mmmm. ogfco, 

OKiSSjC) 

,o 

Ar 1c -^ Ar 1c 




R 1c R 1c NMe 2 

(CI) (C2) 

5£4»* A r lc R^R lc ttlH— XttfflS^oT«SISS:WbTVsTt>J:ViC 6 _ 14 

5£S£^T. 3- (^^1/75/) -2-7°u^y-i-jr>mm>W (C2) tt, 
*58Wfc^J^*^* (I) ©fijfiJSfsfT**. (C2) «, MfES^&AXteB 
T?8HSL& (CI) <Df£fe.* ! ?V>\Z.N, iV-^fMM75H 5>*^;KT 

>-fc?>, h;PX>, *£) qFT^HRbTfr oT^UW^#§I<!:^i!t§. 
(SlififcD) 



P NH R 3d R 2d N^ ^N^ ^.Ar 1d 

H 2 N"^NR 2d R 3 




R 1d NMe 2 

(Dl) (D2) (D3) 

xW, Ar ld S:t;R ld «|WI-XmBS^oTB^a^WbT^Tfecfc^C 6 _ 14 ^ 
SiKftTKi^SXSiiS^f bT V>T *> J: 5 7bm 1 4 M3f 
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bT^Tfe,t^C 2 _ 6 7M-JH, liI$fLT^T i t)«J;^C3. 8 ^n7;V 
(D2) £KJ£^£££fc«fc9liBit-£££;^#S. ftffitS^T 

se>K:»*u<rau 7 ot#jfiT?*?i. 

(gME) 



5£*. Ar le , R le &rJR 4e te|W]— XttffiS^^TB«lSSWbTViT ! b«tViC 6 
_ ! 4 33r*««'ft;7K*aiSCJSXtt11«iafi £ W L T V->T t> «fc V> 5 75S 1 4 IffMi 
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5SSSS^"r. (E4) tt, flWB«iftfeAXttBTf«jftbfc 

(El) fc, J«#£T, 7JVrtF (E2) Rtf^T-v^St^ft: (E3) 

(E3) tt, Jfttt, JUbiKSiBt, *fctt»lft»<OBftt* 
£*K 2, 3-v?^DD-5, 6—»7y-l, 4-^>»/3V > 

rP=pM#£**gafJg#f x^y-;k ;*^/-;k xh7tF 
y^nn^x y^Dni^x ^nn/jsM, N, N-i>^)V^ 




CFl) 



(F2) 



(F3) 
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tbX^Tt)J;^C 2 . 6 7^JH, «SISS:WUTV>Tt>«k^C3_ 8 ->^0 7 

^mmm^mm^M. smmm^^m^x^x^^ 575^1 4*3?*^^ 

5£S£^T 0 *58f!fc**#»SflSfc4l, (F5) fe«fcr^2|s:5S^fc^^S<fc;^#| ( I ) CD 

XgF - 1 ; ^IStt^^ft (Fl) fcl£2£#*ET» TJl^k K<fb-&4fe (F2) S 
>fb-&^ (F3) &S45tT£XgT?<&S. TOffl^2)l»tLTH 

XjgF- 2 ; *X@«X@F- 1 €» nfc-ffc^W (F 3) }llSS«T^7^y 
>3t3*#: (F4) £]xJ&S£-frfcgt »fcffllteT»fcU h?U5 5?>»3M*: (F5) 

««jfir*xgT?*«. mm-rz>¥7-zs>mmw (F4) «, &b, jwt7jc*&, 

i£t£— m.ik-?ytf>tZ.E<D-?yft>fc&m. 2, S-^PD-S, 6-y->7 7 
-1,4 ~^>V^y >ft£®*y >»Rrmj*&£#*gtf e>n*. Rjfttok KJfc 
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- 1 fc*ViTflS-&% (F3) £Mt-T3;i<h&<, Rjfeaai^5^ , 7 , ns;>«|«#: 
(F4) £j&#£-&Tt>, ^Tm'ffcMfcT^^b-rSiltJCctoTtfUS^^ 
(F5) $51:, (F3) tt? 

y-V>nmVf (F4) i:©*fiS#^ET©Rjfefc*ViT^7K*#TT?SJC(J)nJ»)S: 

(F6) )9J»6n*. 
(SMG) 



5£*K Ar le , R l8 m-X(W&^Tl«fbT^T%J;^C 6 . M 7?f 
M{t7j(iISSXttflS$fbT^Tfcj:ti 5 7^1 4M^#M^5tS 

)v^^>m^To *$mmztmm]BmFK&vr& (fs) ©su&^ssrc&s. 

fftfr-fe, SUEfttf/^5>*AftMi#fcT. (Gl) C^y^?^* 

'-^J^'J ^Klfr&U ik&m (G2) sasiafi-r-SIST**. ^tffll^lli 

l^WK (0) WtlfW^t^. RlSftjtttt^^ h^~>X*>, 5? 
x^;i/X-5=-Jk ^h^t Hny^>^if©x-7 L ;i/^W^bVi 0 ^/SttOt^ 

5 12 0*CT?fftotl*. 




N 



(G2) 



(SOI&H) 
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COOX h 

D ih I@H-1 1h 



(HI) (H2) (H3) 



COOX h H R 3h R 2h N^.N^Ar 1h 
1h + H 2 N^%R 2h R 3h *- HN sA R ih 



Ar 1 

O 

(H3) (H4) (H5) 

#J*&*b**Si5£*X L- T V^T % «£ ^ 5 75M 1 4 

x'nac^e^M^i/S^-To *m&mmmW:7&8kF\z£iWz> (F6) 
iMni ; Mm&&T. jDv-^ymwrnttm^. it&m cm) c 

4b"&tl (H2) *JK*I8£U (H3) fcSliftfSIgT?**. EJfcfcfflV* 

>ifs#: (H4) m<mnzx^mitv, *$m\z.frfrz>m%e& ( i ) 

tf7-i?>mm& (H4) iWb7K*K, 
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*ffi^Tfe«k^. £jft{C^3$tfb#J£bTKJ\ 

>, v^DD^X ^PD^;PA, TV, ^-^^fM;l/A75 h\ N- 

(fiijfi^ i ) 

RVN N Ar 1 ' IgH RVN Y V Ar1i X @ I-2 R3 ' R2i VV Ar1i 
Hrl "L R1I *~ N «U Rll N "k Rll 

& ' X j R 4i 

(II) (12) (13) 

5£*, Ar 1 'RtfR 1 4il^-XttfflS^'=>TiSiftS*^rUT^T ! bJ;^C 6 _ 14 3S : 

S^^To R 2 'S^R 3 ' SIsI-XttlBI&oT7X», «£&g£#bWCb J: 
V^C 1 _ 6 7;Wl/a> BJft3IS:^rbTViT i t)«J:ViC 2 _ 6 T;^— mM&&^ 
VT^T%^C 2 _ 6 7)V^rZLJum, RglSfc^bWrfc «£HC 3 - 8 '>^ U 7)V 

^Tc *389§K:jto&>*<fb£«l (I 2) *3«fctf (13) «, #«3t«cl fc«kDIKft3 
|^ (II) ©t^VS^ AD^>I?^i^t*^l-^^ 4 - An^rV t! 
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iii-2 ; *iga, ±sbis 1 - 1 ti# e,n^ 4 -ao^v tru 5 v>mmw 

(12) fcT^U&RT^ + ^K&ftUBSi*, 4{iOAa^r>g^7J^^ 
vlMb, *5SD3fc*^4 4-T;Un^'>t:U5^>BI3M*: (13) Ki^Kl 

3^>b\ ^^7— ;K x^y-Mt'07JVn-JHS, f F7tFn77>, 1. 

j ) 
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R 1 '- 



COOEt O w R 4j 

xgj-i y 



Ar 1 ' 

(Jl) (J2) 



Ar 1 '" 



0<^R 4i MlJ R 3 'R 2 'N N Ar 1 ' 

y nh N y* M y Ar 

Ar 1 ' ^ 
(J2) (J3) (J4) 

»^^To R 2J ^R 3, ttlRl-X«ffiS^oT*3JlK^ «M&#LWTfe«k 
ViC 1 _ 6 r;Wl/«, Bifeg£WbTl>TfcJ;^C 2 _ 6 7;Hrx;i/a, S^S^W 
bTViTt>«fcViC 2 _ 8 r;i/^F-;P3l, «&2££#bWTfe«fcv>c 3 _ 8 s^n7';i/ 

T t> «t l> 5 TbM 1 4 M*^#^«#aiS;S, L T V >T fc «fc V > C 6 _ , 4 ^m 

R 4, tt«lftSS^rbTViTt>«fcVi7;l'^r;i/S*^-r. *56Kfcd>^S'fb-& 

X% J - 2 ; #XfIfcL ±|EX*S J - 1 i:%e>tLl£tt&m ( J 2) (CigS#ffiT^ 
7=^>«3»# (J 3) IMtiMfcTWftU *58Wfc^*t! 

U (J 4) *«jgrr*IST?** D ifflt5^7-v?>^# (J 3) 
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(UMK) 



5£f, Ar ^^MSSr^UTViTfectViCe-^^^M^Xm^SX^e^ 
S^^-UT V^T 5 TiM 1 4 M^W«m^S^^-To R 2 k ^R 3 k «(WI- 

J;^C 3 . 8 y^n7J^-M, LTV>Tt> £^575^1 4*#^W- 

^TfeJ:^C 6 _ 14 ^#^ib7jc^^S, B^S^W L T V> T t> J: ^ 5 7?;M 1 4 M 
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(a-AD^V^iAfnj'J-iW tfUS^> (KD (D;\u^yW.=f- (x k ) 
^DIM^U^) tfU55^> (K2) ^W§IgT^I>. 4-;*b*->^>>? 




xtt*aa«:oT**J8(^ ■ifta**rbTViTt)<fc^c 1 _ 6 7;^;t'5S, s^a^ 
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v^t t> «k vi c 6 _ , 4 ^mmmtt>*mm&&. l wx & £ v> 5 75s 1 4 m 

tru^-;ps^b, a" attack Hnt+v trus?-;i^ ytF 
> (Li) (Z)t;wi/S^jp7X^?lt*%0j^^^^ 5- (a-^+y&ai*^ 

fn^^)j;W lfU5y> (L2) SasiafiTSXe 1 ??**. EJftte&ftTKiKBk 




(Ml) (M2) (M3) 



5£f>, A r lm ttlSJft3i*WbTViT ! bJ:ViC 6 _ 14 3Sr#lfe^b7KSiaiS;SXWBJft 
S£Wb WCfccfc V> 5 75M 1 4 M.^^WM^W^.M^^'T o R 2m S.t^R 3m «|W]— 

«3SS*5£S, «lftlfc«:*bTViT'b«kViC 6 > 14 3SfS*«<b7(c*Sl^a6, Xtefigl* 
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^mmmmftm, nmm^vx^x^^^mm^, mmm^vx^xh^ 
^wnmrn^. xuwmmzmLx^x fe^v^tif^^t, R 5n, ttiis$fb 

tHn^ y h° >J ^ v - yt Knt+Vfcf7 >?x;i^ ^ t H □ ^+ V t° U 
^yzjl^g^^t. *Iigtt» 5- (a-^+y^irf^n-tM'^ U;p) tf'J5 
^> (Ml) ©A m ^±©^*/g^(cB^S^iiAL, **98lC^*ft:^« (M 

fAXh^yF, rt'JtfA imfclr h U «>A, jjcftfttf" HJ # 

x~5r;HB, A, AT-y^WWATS F, S^^^aMPS' N-j*^JP 

e>io o*C"cfft>n«5. 

(iMN) 




(Nl) (N2) 



ft*. R n tt«lfeS*^bTViT i bJ:ViC 1 _ 6 7 , ;Wl/SS^U, A n 5l«t:U ^ 

pi— &rcmmfc^x^xh£.\,v\n<y>m r ?-z^-To a-Aayy^ 
^TDju-JW^i (Ni) 7WUM7;i/n^e/FM^ 

i*\ *5698fc^4tl(nBSC (I) xmDZnZik&moW&Wm t: LTODa 
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u^zss&m^T-uTV—jut&m (N2> *»ie-r*i6-e*s. rjvxv&m 

Uil7jc${ttt«e^0, ^ h U >7Ay N=^> h\ N U -7 Ax h + v- 
^y-Mi*©7Jl/3"m rh7tHD77>, 1, 4-^^+h>te<*:<Z)X 

R 5o_ x o ^ R 5o_ SnY o 3 

(Ol) (02) 

y^sc.^/^n^t. ^B^^^^^sfiSB^: (i) x^tD^n^t^(D 
mmmntvx(D7,xm.m (02) <n^#3 cod ^uewbLfc^ Any 

n-^JHI^A, s-^;i/U^^A, t -:7*5f;VU5P^A^<D7;MrJUU5F 

7tHD77>, i^X^l/X-^, fOI-fiH- £fc«'\^-tf->, *\-f9> 
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125$ en ^mt>2n&<k&M<DmmmmtvT(D3 - (^^75/) -2- 
y°u^<>- 1 -$->mm<* (P2> \t. K&m (pd kin, n-^3mi/*;w> 





R 3q R 2q l\L ^IVL ^Ar 1q 




(QD 
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T?#sn*3- (y/f;i/7sy) - 2 -yp^>- 1 -*>mm& (q 1) fc^ 
«t>sn*^*feo8i3fijs^a:UTotfU5^>sfai# (Q3) sasHe-rsis-? 

aware* $6{c^*b<tt, ioot#ig^5. 



5$^ a r ii ^xSR 4 nm-xmmr^xm^m^mvx^x%^c 6 ^ 14 ^ 
X£^u R 2T -RUR 3r \m-xmmt^x7Kmm : T, tis^t ut^.TtJ: 

l>Tlr->T*>«fcV>C 2 _ 6 7\Mr— BSlS*fl"UT^Tfe«fcViC3_ 8 v'^P7;U 




(Rl) 



+ R' 



CHO + 
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£^t<, *mwizfrfr%ffitE,i$ l (i) ir^^tL^t^'^Kommmm-tbxfD^ 

M (R4) ik&M (Rl) f:Ili?ST7^Tk F (R2) %.Z$?7-zS>m 
(R3) ^^J^T^^b-r^Ct^ctOMifr^^i^T 
MT^^7^^>M^fr (R3) m&mWl, Sfcttft 

^il^te^MJ^A^ h=^>l<\ fhU^xh^yH, *'J^A?-/h+yF 

^^©y;^u^«(DT;wzi^vHT$.D, mS^u^a, ^Tf-MJ^Aft^© 

©x'V^Mb-a-tl, 2, 3-^DD-5, 6-yy7y-l, 4 -^>V^y > 
f F7tHD77X i?S7Un*?>, ^DDX^X ^nD^JVA, N, N — 

R 3s R 2s N_N^Ar 1s IiS -i R 3s R 2s N N Ar 1s X fIS-2 R 3s R 2s N-^N Ar 1s 

xj — XX, — ■ X r I R 

R 4s R 4s R 4S 



1s 



(SI) (S2) (S3) 
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miss - 1 ; *ig \z±.mmm& q & r -e# <=> nfc t° u 5 ~j ymmw ( s i ) 

V^i?>mmW (S2) ^®ait-§I^T^§o ^ffl-r^Any>^iJtUT«, 

N-yatj:tt<i-f5 b\ urn, mfim&is<. mmrzmmM, mmmw. §3 

IgS-2 ; *XfI«, ±IHM3tX@S - 1 -e#?>nfc 5 -AO^rV fcfU 5 S^>M 
(S2) Jg8l<K A^^^AMa^Tlr, ®^OTl#e>nfc^^ (O 
2) #®XX^^£f£JS£i±, ^BJ^^^^.t:U5^>M#f* (S3) ^Mit 

tlX (HJ 7x-J|/*X7^ » A^^A (II), MA^^^A (II), 
•^h^X (hU7x^X7^» A^i^A (0) , MJX (-7^>7Ut 

>7izh» s^a^^^a (o) , m~c&%o mmrzmmt. m^imm, umm 
\z£K)Mkf£0, &t£jKjfc*mm&rttiwwM*fozmmmM?zb(D^hnimiz 

£?£L<te, 1 0 0 < C#ifiTr&£„ 
(§SB£f£T) 
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R R 5t. 

6 

(T2) 

Ar lt tt««l*S:WbTViTt>J:V>C 6 _ 14 ^#Jfe^b7K*fS^SXtt«ift 

fis^f tt^tt)j;^C3_ 8 v'^o7;^j^ bTi*T& 

bWTfcJ;^57I,Ml 4I^SMiIiCI, fliifeS£^bWT'b<fcV>C 1 _ 6 

7-/JH, xttS^S^^bTViTfe^v^c^eT;^;^;!/^— ;ua&jsu R 4 

X£*bWrfcJ;V>5 7?,Ml 4^S^I*^S, K&S£WbTV>T*> «fcV> 

JW?£jSU R 5t ««ma^^rbTViTfe^v^c 2 _ 6 T;^^;^ c 6 _ 14 ^© 

&&te**3R^a£XfcJ:«i0l5£*:* bT v>T & «fc V> 5 7T,M 1 4 M^W^gtiCS 
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x u 

(Ul) (U2) 



^TbTViTt>«kViC 2 _ 6 7;P^r-;i/S, B^S£WbTV>Tfccfc^C 2 _ 6 X;Mr- 
a5R^S:«, «»«*#LTViTt>«fcViC 6 _ 14 3Sr#»e^fc7|clliai^:S> tis^t 

& flilft**^rbTViT'b«kV»C 6 _ l4 ^r#»l«Yb*#iR^ «fti*tUTV>T 
SSflT^TfeiV^ilf^l, R 5u «ffi»^WbTViTfeJ;V^^Jg^ 
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urn, ttsfsm^, wai^Ccfcos^o, sfcjRj&siBSF-fr-f, mnmKscmm^ 

fh7tFn77>, l, 1, 
§0 KJfoUmte^Mfrt>2 0 OWJIV^ 



(SOS&V) 




COOR 5v COOH 



(VI) (V2) 

tLT^T i b<fcViC 2 _ 6 7JVWH, tt^S£WLTV>Tfc£^C 2 _ 6 7;V*- 
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mmm^m, mm&^vx^x^>^c e . l4 ^m^m^mm^&. ummzm 

_ 6 7;^-;US, *ift**^rbTlriTt)J;ViC 8 _ 14 »S«K^*8R5i», 

fe«J;VsC 2 _ 6 T;i/er— uWS£^bT^Tfccfc^C 2 _ 6 7;i^~;i^ 
S^tT^TfcJ;^C3. 8 y^D7MJH, B*fcS£^LTlrVrfc < fcV>C 3 _ 8 

at** ^ti (v i ) iti t t§ ^ t i9 tits ^ t^'Tt §„ s/fc 

Wm\z\%*& ;k rh5tFD77X y^nn/^x i, 2->>* 
MSttot^e i 2 o'CtWSUv*. 
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(Wl) (W2) 



#bTViTt>«kViC 2 _ 6 7;l/^-;i/S, IlS^f LT^Tfci^c z _ 6 7;^- 
«k^C,_,'>^D7^-;H, *SiaE*JfiLTViTt>«kVi5 75Ml 4**3y»»i 

4*>m^ y7;i, «lftSS:^rbTViTt>J;^C 1 _ 6 7';WI/S, giS^f I 
T V>T fed: V> C 2 _ 6 7)V>r-)Vm, LT V>T t> cfc ^ C 2 _ 6 7)V*-)Vm, 

misx^x.h&^mmMT> x\twm^^vx^xh^mnm^-^\^, a w 

*^BJ^^/6^^-&#3 (W2) tt, MA«*fiigfeWfcJ:Oi5l3i-r*C:a:^T#S. 

-rttttfc&m (W2) jgc»tbTofls^* (wi) $ittifrTt:rw^ 

ten. £r£fcm&mwvfc\,mQiz&\,*xmzmfeztitii^tf. tum^umm, n 
it?mm. mx*&2>o ?^xno <D^m^v<, yKtm^mm, 

tt\*3L$ ; -)vm(D7 )vn-)vmm£oM&mm*x?Tr>xh&\,^ ^ 

ifiStt, iiS, 2 0 < C#afiT, Jf»ttt8 0 75M 1 0 0TO§. 
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N 




N 



Ar 



.1x 



B x 

CONR 9x R 10x 



COOH 



(XI) 



(X2) 



^4>> Ar lx fcwmM*mLT^Th£^c 6 _ 14 ^mmfcik7kmm3<.&xtew 

mmmm^.m, mmm^mLx^xb^c^^^mmitymm^M. mmm* 
#Lx^xb&^57bmi 4M.^mmmm^,&, mm&^mvx^xb^c,. 
6 7->jh, xitmm^mvx^xh^c^eT^jvxjv^-jv&^^v, R 

JVM, M^^L-X^Xb^^C 2 _ 6 T )V*r~ W&X£^LTV:>Tt>ekV> 

flftfUK^fc^U R 9x *3J:^R 10x «|WI-t)b<mS^oT7K*M^ B3«£ 
^LT^TfcJ^C^T;^;^ Wm&%:&VX^Xb^C 2 _ 6 7)l5-~)l 

^C 6 _, 4 ^S^^b7K*^aXttfi^S^ W b T</>T J; ^ 5 1 4 
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^LT^TfcJ^c^eT^Mp;^, g&S£WLwxfcJ;v>c 2 _ 6 7-;i^x;u 

v> c 6 _ , 4 ^mm^t7mm^.M. wx^^ s 1 4M^m 

mmmm^&^To *mmzfrfrz>4k&m (X2) mm*, b^M(d^t 
t% x)i-#>wtmmfc (xi) tT^>^i^7K^-r^ct^j;o, ^-r-s-t 

(1MY) 

Rly A OR2y R 1y ^OH 

(Yl) (Y2) 

n O 

r 1 ^oh + x ^R 3y *~ R 1y ^o^ R 3y 

(Y2) (Y3) (Y4) 
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frfrzmttt (i) xmt>^n^t^(DMjtmntvx(D^^} (Y4) \t> * 

3— S^X^l/X— T^k f h7tFP77X 1, 4-^:t^1t>&£<£>X 

XjgY- 2 ; »ISB, (Y2) igft#ftTT\ TJl^XJW^ 

-f (Y3) tSfSSt-S^tCiip, XM>iX7fJHi# (Y4) 

-\«<xfSTcfe^> 0 sjiSfc^v^iftStth >m<D3m7^ >mrMx 

y^DDi^, 5>x^;px— 5Mk Th7tFD77X 1, 4-v^^r 



**WUTViTt>«tVJ5 75Sl 4M7?§^I*m^:« ; &^b,R 2z S.tKR 3z «lpl- 
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bTViTfecfcVi 5 73jMl 4 M^WtflfrtSi^a, gMS^W bT^Tfecfc V>C !_ 6 

UT^Tt> e i;ViC 2 _ 6 T;i/^-— BMS£*bxv>Tfc<};i/>c 2 _ 6 t;i^-;]/ 
m^mvx^xhx^mmw^. xitmmm^mhx^xh^mmm^^T. 

fSM^Sl 0 0t^6 2 0 O'CjW^LHo 
^±##SSi§r3fc)&>a>£fb£«, (I) ©mfc^&Ott^fllT&sa*, #589Hb^* 

fc\,*b<Dx&tittm\zmfezn2><b(Dxfctsi\,\ tut* *5m\z%z>tt&m (i) 
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mm, mm.m, mmu tmmti u-fwm* ha-m 
mxm, »j> &mm, $kmm, immm. **^> msm* 
p~>3>ara#s&tfsn*. siawkfcfci, a*fflv»sn*«»«i. m^j> d§« 

>Ht^f^HT^k >i-fV^DfJl/f0X^rM ; (4)thXf 

7UJV7;^-M ^^\-;pt;Vp— ^©iMfty^rn — ;W ; (5)v->Jxi>W; 
(6) v-U P >m ; (7) #U t+v'XfV^IISIi^f^, V;Wt? * >J3g«x^^ 

& #;i^^>tfx;p#u^--, #ux^i/>^uxi-;w, ^Uk'xjufaUFx 
^^Hz^p-x^ifWTK^fttlfiS^ ; (9)x*y— ;k v^n/ty-^fcg© 

;K V)\>\±V-)\<i£}i<Dgrm7)Vn-)V, 5/3ltft£Oi; (12) 

iS7fcer-rm, Hi7JV5X9AY^y7A, MtT^SX^A^Mii 
#: ; (i3)ffiS*&£#*tfe>n.S. l)«Jg»JiLTKk flIAfcmSK P->7,^- 

7F7i, 7>xh-j^ v;nfyK asii-fe^p— -mit^-im 

#;2)^JtUT{l fJAI^Ub'x;i,7;i/3-;K tfx;i/X— t;k 

;nz;i/p— 7,, x^;i/-fe;i/p— ^, T^eyxfA, h^#>K if^^>, 

s/i/, tHa^y7 1 nHjl/t^D-7, t Fa^y7 c Dt°;M5 1 JW!JVD-7, # 

U bfx;Hf DU FX i&V7u\ZV>9Vzi—)y • #l):t^->x^l/> • ^n-;^ 
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se^au Ai&ftu «hr»u m&m. tevm»MtzE&imxit®., nrnzzvitm. 

3)^ny^W, jftBSJSRI, #0>a£5!l pHWJ, 

3r->x3\>Hz;i/n-x, 77t'7^A, h7^>h*, ^U^v-^^M^I/D — 

aex^;K y;nf>R, 7x/-jk ^i/V-;k ^dd^uv— ;wf*«*wr6n 
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&xm* ftmrjvn-frm* mmmm. y'j3>i, nmmmt v>mnm, 7 
)i3-jvm. &ffi7)in-)\,m. %i±mmm. mwmzvmm 

tfimvfztu >&&\zfov. pHmmu mmtm. *u-b#u mmmmm. m& 
n> mmtzzzma-rz z\ tafi-vg*, z*>\z, ^wiz^vx^tmm^m^mr 
2>ti&> M^mm, %mm. m&m mmmmn, \d?$>m> 75/11, urn 

*58Mt^^sBic!)S4in feftfonm. ttsy, wi-s 
<omm. iBWfc*f-r*«steik #^ctm&s^\ si#, 

j£Atf>*£ttl B*fcDJ!£a8:#T*5 3 0 m g^H 0 g, $?£L<«1 0 0m 
gfi:^l5g, S6Kj?*l<aiOO./ig^U10 0mgS. 8ES*fi:-5-T#9 3 
0 m gftV*b 1 g, &?£b< 10 0m g&V^L 5 OOmg, £ 6K$?£b<tel 

oo/ig^i3 omg^-en^nimx^iHi^^T^-r^o 

fP%«, 7fy>'>g^# (T5 £ /">>A 1 , A 2A , A 2B XteA 3 £&#0 

mm (mtmmmm. mm.&mm®m* m^mmimmiz^mmm, 
mm. m*mm&*i'*xK.& j z>mm* %^mmtmmmmn\z^mmm. m 
mmzw^mmm \zmmx&y, mmm* mmm&&&&. mmm&m 
mm, mmm, m<Dmmm. ^mmmt&mmtvxmmtetefr* jmirt 

rt-*>v>mm#m* 7)vyM-?-mt&mm> &mmmmfe 
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x*fm*mjm.\zmm-t%> z. ^^m^mmmmiz^^mm 
$t<DmMiz<&£nz>o 
i 

(^)-3- (3-7MD7i-JW -2- "(4-tfU5^;W -2-7*n^>B6l 



o 




4-t'J^il5 1 JV (25.0 g, 0.151 mol) M3-7Mn^>X7^f 
t H (20.7 g, 0. 167 mol) OftzKiHft (100 mL) -h'jxW5> (20 mL) % 

7>r- (^m^;^it>, : l^mx^;i/=9 : 1) KttU JHfE-fb-gr 

#> (25. 5 g, 62%) $*iM^tUT#fc. 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 1. 28 (3H, t, J = 7. 2 Hz) , 4. 27 (2H, a, J = 
7. 2 Hz), 6.70-6.75 (1H, in), 6.80-6.84 (1H, m), 6.91-6.97 (1H, m), 7,12-7.18 
(1H. m). 7.16 (2H, dd, J = 1. 6, 4. 4 Hz), 7.85 (1H, s) , 8.62 (2H, dd, J = 1. 6. 
4. 4 Hz) . 

v (B) -3- (2-7U;W -2- (4-H'J^;W -2-7n^>|lXfJV 
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N 



'H NMR (400 MHz, CDC1 3 ) <5 ppm; 1.20 (3H, t, J = 7. 2 Hz), 4. 18 (2H, q, J = 
7. 2 Hz), 6. 51 (1H, d, J = 3. 6 Hz) , 6.54 (1H, dd, J = 1. 6, 3. 6 Hz), 7.29 (2H, 
dd, J = 1. 6, 4.4 Hz), 7.66 (1H, s), 7.69 (1H. d, J = 1.6 Hz), 8.62 (2H, dd, 
J = 1. 6, 4. 4 Hz) . 
3 

(E) -4- (2-7U;W -3- (4-t°U>W -3-^>-2-^"> 



U^^;Pv-U;W 75 HcDlM^-h^t HD7^>^ (22 mL, 22 mmol) fcJMR 
fc*^;i^^~>^A(3 3. OMyl?JH-fi^I (3. 7 mL, 11. 1 mmol) £ 
5#p B Wj-TriTFU ^CD££ lP#p B m#b/co (B) -3 - (2-7U 

;W -2- (4-h°US^M/) -2-7D^>flfJl' (2.4 g, 9. 87 miol) <D"r b 
7tFD77> (20 mL) mW.& 5^K^HtT-MTLfco 

&^£>, 3 0^P^m#Ufet^ ^m^JDA^jS^ltbfcc ^P^b7>^-^A 
7K^(CT#|Rbfe^> ItMx^MCTffltBLfcc W«B£ffifn<fc£*K:TSfc#, 

7^4- (mmmm : mm^)^= 1 : 1-4 : n tit, nfeib-a- 

(0. 52 g, 23%) £#fco 
'H NMR (400 MHz, CDC1 3 ) <5 ppm; 2.36 (3H, s), 6.07 (1H, d, J =3. 2 Hz), 6.34 
(1H, dd, J = 1. 6, 3.2 Hz), 7.16 (2H, dd, J = 1. 8. 4. 4 Hz), 7.38 (1H, d, J = 
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1.6 Hz), 7.55 (1H, s), 8.70 (2H, dd, J = 1. 8. 4. 4 Hz). 
(E) -3- (3-7M0 7iZJl/) -2- (4- tf'JvW - 2-7"0^>- 



th'J^A (3.0 g, 130 mmol) Zji* J-)V (150 mL) \zmffi-1**ktz$k. Wk 
4-fcf USWT-fe h-h'J;P (10. g, 65 mmol) ^Jp^l, ifittPlfc. 10 
3-7MD^>X7Jl/rkF (8 g, 65 mmol) £2)P*., ^©^S3 0^fl 
^#L,fco £Dfc«:^£M> ^M^7jc^T^U> lUfa^t, (8.2 g, 56*) 

■HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 7.40-7.46 (1H. m) , 7.61-7.68 (1H, m) . 7.75 
(2H, dd. J= 1. 6. 4. 4 Hz). 7.77-7.86 (2H, m) , 8.37 (1H. s) , 8. 73 (2H, dd, J 
= 1. 6, 4. 4 Hz) . 

l- (2-7UJW -2- (4-h°U^;i/) -i-x^y> 



4-k°aU> (4. 6g, 49. 4 mmol) S.t/2 -^^>^;i/^>^x5 i ;i' (7. 7 g, 54.9 
mmol) ©f h7tKn77> (40 mL) ^vCU^i* fcfx (hU^^i/'J^) 

75 k (ioo mL. ioo mmol) zmmmmmrF, ovizximm^-fxmrvr^ 

Jt<D^2mmW$\sfc a KJfoWilZ^Jr-y-y (140 mL) Sin*., ^D^^SIl 
tMm&mnmk'7> : E-V&7mWi (X2) S:M?n^7jc^T^^ ^tKM^- 




N 
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^xitisttL, mmt^m (6.5 g, 70s) zmn&m&tLTmco 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.26 (2H, s) , 6.77 (1H, dd, J = 2. 0, 3.6 
Hz). 7.31 (2H. dd, J = 1. 6, 4. 4 Hz). 7.65 (1H, dd, J = 0. 8. 3. 6 Hz), 8.05 (1H, 
dd, J = 0. 8, 2. 0 Hz), 8. 51 (2H, dd, J = 1. 6, 4. 4 Hz). 

3- (y^W5/) -1- (2-7UJ0 -2- (4-K!U^;W -2-7°U 
1 -^"> 



1- (2-7UJW -2- - 1 -X^7 > (2. Og, 10. 7 mmol) 

fcAT, JV-^^WAJSH S?*^;HT*fe*— ;i/ (5 mL) Srftl*., lOOt 

?£^T«bfco TKJiSKBtx^;!/ (X6) KTififcBbfc. ^to-&fc*«IJi*#i* 
MthU^AMibfc^ ML, SBBft;£«, (2.5 g, 97%) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.80 (6H. br s) , 6.53 (1H, br). 6.60 (1H. 
br), 7.10 (2H. d. J =4.0 Hz). 7.65 (1H. br), 7.75 UH,' s). 8.44 (2H, d. J 
= 4. 0 Hz) . 



6-^aoxif>|l^ (25.8 g, 0. 139 mol) <DZ-9 S —)Vfflk\zi*.mtt, 

ibvmj-ywks (io.5 g. o. 278 moo ^mnwm.Ts iiicth^u 
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m&®]& ; s\*D->, s\*D-> : ffinx.7-)V=4 : 1, 2:1, 3 : 2) fc&U 

mmt^ en. 7 & 58^) ^^i^tbTifc, 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 4. 54 (2H, d, J = 5. 6 Hz) . 5. 43 (1H. t, J 
= 5. 6 Hz), 7.48 (1H, d. J = 8. 4 Hz). 7.80 (1H, dd, J = 2. 4. 8. 4 Hz), 8.35 (1H. 
d, J = 2. 4 Hz) . 

*&>X)l>ft>m. (6 3 -b°US?;U) 
o 



II 




(6 — ^7DD— 3— tf'J i?)V) *$;-)V (4. 5 g, 31. 3 mmol) RUtbUi^ 
T5> (13.2 mL, 94.7 mmol) ©y^DD^^>M (90 mL) Iz^MmmmTF. 
-9-4 °C^T, ^^>X^-;Ui7nU H (3. 6 mL, 46. 5 mmol) §4 5» 

^MJ^AtTfiJI, 1§*?§U ifB^^ife (6. 14 g, 88«) Mfil#tLT# 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3.30 (3H, s), 5.34 (2H, s) , 7.61 (1H. dd. 
J = 0.6, 8.0 Hz). 7.97 (1H. dd. J = 2. 4. 8.0 Hz). 8.53 (1H. dd, J = 0. 6, 2. 4 
Hz). 

mmm 9 

2- (6 -^7PO- 3 -tfU^;W -1- (2-7UJW -i-x^y>. 




2 - yjVTJV^h H (7. 9 g, 82. 2 mmol) Rtf3*<fbM«& (II) (110 mg, 0. 345 

mmol) <om&mz* mmnmmrf. ot{:Thu^^i->ujk>7-F (n.omL, 
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82.5 mmol) ^10»raTb> t(D&&m.W^* 3 0^ fh7hF 
uyyy (200 mL) KT^IRb*:^ -7 8t:^T^b, U^A t:X (MJ 
^)Vly^)V) 0Mfh7tFn77« (86 mL, 86 mmol) £ 1 

P^W/WTf&Tbfc. &^T^*>7Jl/*>^ (6-^DD- 3-tf'J^) ^ 
;U (18.1 g, 81.7mmol) ©rh7kHn77> (50 mL) JSift* 1 . 5B#H^HtT 

1Tb, mu£^'&*izmuvte&t>mwvfc 0 12. 5»m ^h^^r 

>^E-^A 7nUH©l. OMfh7t Kn:7^>i#ji£ (86 mL, 86 mmol) ^ftP 

«X?Jl,HTf»;bfc. ««£^*nmfc7>^~^A7j<*« (X2) KT&# 
Lfc^L SS7K«:t- h U ^ AKT^U MLfc g§$£~>U #y;i/#^A77 □ 
7hif77^f- mmmM ; ^it>, ^1r-> : mm^)V=l 0:1.4:1, 
3:1, 2:1) tf&bTc^ A+1f>tTW, HIE'fb 
(11. 9 g, 54*) Mfi@ftibT#fe. 
'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 4.31 (2H, s) . 6.78 (1H, dd, J = 1. 8, 3.4 
Hz) , 7. 50 (1H, d, J = 8. 4 Hz) , 7. 64 (1H, d. J = 3. 4 Hz) , 7. 77 (1H, dd, J = 
2.4, 8. 4 Hz), 8.06 (1H. d, J = 1.8 Hz), 8.33 (1H, d, J = 2. 4 Hz). 
1 0 

2- (6-77DP-3-t:U^;W -3- (y/W5y) -1- (2-7'J 
)l) -2-7'DA>-l-t> 



2- (6 -77DD- 3 - tfU ^;U) -1- (2-7'J;i/) - 1 -X3?y >£JSVi> 
###!| 6 <h|w] 4^0 bfco 

'H NMR (400 MHz. DMS0-d 6 ) <5 ppm: 2. 79 (6H, br s) . 6. 55 (1H, dd, J = 2. 0, 
3. 4 Hz), 6.62 (1H. d. J = 3.4 Hz). 7.45 (1H, d. J = 8. 0 Hz) , 7.59 (1H. dd, 
J = 2. 4, 8.0 Hz), 7.77 (2H, d, J = 2. 0 Hz). 8. 14 (1H, d, J = 2. 4 Hz). 
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###J 1 1 

(B) -3- (3-7MP7I-JW -2- (6-* M^-3-fcTUvW - 



zMfrffc^HJ^A (8.8 g, 0. 220 mol) ©1, 2-^*b^v'X^> (300 iL) 
I®tl:tiSl^T, ifitT, ^Ty^fMX^^yX^V (19. 7 g, 0. 122 
mol) &'PVf"DM%-rc e 15#«#bfc&> 5 -7u*- 2 h^->fcT U5» 
(20. Og, 0. 106 mol) SU^rb^X (h'J7x^MX7^» /I^^A (0) 
(2.0 g, 1.73 mol) fcJBteltl*., 9 0«C£T#i&U 6B#P«#bfco 

S&fc^bfe. g*t£H2£T* 3-7Mn^>X7iVr 
tH (13.7 g, 0. 110 mol) Sri. 5 BSMaHtTWTb, SfiST^KIIflUa 
tfs^ 2. 5B#ram#L-^ 0 S^Sr^^bT^-^ATK^S.^^ 

-ftT^xtfATkJgifc (X2) KTSfci^bfcffe. »*Wlfc^hU£AfcT«ttU 

-5\>Kfttf^1*>fcTi5fc*£U WE-fb^* (7.80 g, 29%) ^MlflltbC 

■H NMR (400 MHz, DMS0-d 6 ) (5 ppm; 3.92 (3H, s) , 7.00 (1H. d, J = 8.8 Hz), 
7.34-7.40 (1H, m), 7.57-7.64 (1H, m). 7.69-7.78 (2H, m), 8. 03 (1H, s), 8.11 
(1H, dd, J = 2. 6, 8. 8 Hz) , 8. 53 (1H, d, J = 2. 6 Hz) . 



(3-7MP7x-;W -5- (4-fciUiW -3, A-=J 




mm 1 2 
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■^MJ^A (3.2 g, 139 mmol) £x*y-;i> (200 mL) k:Jg#S1i-fc&, » 
T, 4-\ZW)V7^z.V-hV)\> (lO.Og, 64. 7 mmol) , 3-7Mn^>X*7 
;|/rt H (7.3 mL, 68.8 mmol) SM^7-y> (7.0 g, 73.3 mmol) $0fc 
fin*., 2BMiP*ft31«Ebfc. TO^£*It£, »i££»*gb&. a**->U*^* 
^A^o^h^'^^^- (Wl;y^DD^^>, ^nD^^>:/^y- 
;i/= 2 0 : 1 , 10:1, 5 : 1 ) fcttU SiB<fb##l<E> 5 , 6 -i?fc (13. 6 

g) Sfi»tlT#fc. iCDfeCD^iaiS (26.4 g, S <hbT82. 3 mmol) £fiP*., 
18 5 < CIIT2. 5l5W2jnilLfc. £jSS£-*£iW&tfe, ^ / —)V\ZTWffl bT 

2N4aaifcTi5fc^bfc. itc^^y-ji'Mbm @^mx^;v 

(X2) llT»bL *«*5N*K-fb^-h'J^A*J§atfcTpH=l 1 \Z$m 
bfe^, MX^;i/ (X2) fcTi5fc#bfc. TKJf S^N&BfcfcT + fclU ^bfe^ 
Jl£»> 7j(^«X5 1 jy[lT»b, SfB<fbl=r#J (6. 2 g, 34%) £*S<feH#:£: 
bT?#fc. t£#>, &mz$5\,*T0%M4<DmiZ (B) -3- (3-7MD7i- 
)V) -2- (4-tf'J5?;lO -2-7D^>Zb'JJkWUTA^, //T-^> 

(M2) 

±KU<7A (3.4 g. 147 mmol) £X^/-;V (500 mL) (E) 
-3- (3-7M07i^) - 2- U-tfUSW - 2 -7°n^>^x^;i/ 
(33 g, 121 mmol) Rtf«K^7^^> (13.9 g, 146 mmol) fcfiq*, 1 3P#F«JWP 
8*3t«Eb&. ^$#£gSbfc 0 i$Hrh7tFD77> (500 mL) SrfiP 

TO'tlM*. atftt**»bfc. i$©Th7tFn77> (1500 mL) 

(100 mL) ^^S14x^k^>^> (250 g) Srira*., fiPifcMibfco 

2W sftriiibT>^> (ioo g) sstirau £ e> ,c 1 utrfli 5^ip^M^t 
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fcttJM&fcJMfcU SSB<b-&4SJ (15 g. 44%) §fM*<!:UT#fco 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.86 (2H, br s), 6.96 (1H, d, J = 7. 6 Hz), 
7.00-7.07 (3H, m), 7.00-7.15 (lft n). 7.20-7.28 (1H, m), 8.34 (2H. d, J = 3. 2 
Hz) ; MS m/e (ESI) 283 (MH + ) . 
1 3 

2-757-6- (2-7U;W -5- (4-tfUv J ;W -3, 4-yk Fn-4 



'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.48 (1H. dd, J = 1. 6, 3. 6 Hz) , 6.54 (1H, 
dd, J = 0.8. 3.6 Hz). 6.91 (2H, br s). 7.21 (2H, dd, J = 1. 6, 4. 6 Hz), 7.54 
(1H. dd, J = 0. 8, 1. 6 Hz) , 8. 52 (2H, dd, J = 1. 6. 4. 6 Hz) ; MS m/e (ESI) 255 
(MH + ). 

##0iJ 1 4 

3- (^^75 7) -1- (2-7'j;P) - 2 -y°U^>- 1 



2-7±.^)Vyy> (25. 0 g. 0. 227 mmol) ft^N.N-^WWATSK 

^^y-fe^-;u (40mi) <Dm&m&i o o°c\zT$mmMWisfco Kfomztk 
mm. ^+•!j•>^:TMu, mmt&m (36.5 g, 97%) ^nfii^tiTifc. 

■H NMR (400 MHz. DMS0-d 6 ) a ppm; 2.88 (3H, br s), 3.14 (3H. br s). 5.65 (1H, 
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d, J = 12.6 Hz), 6.60 (1H, dd, J = 2. 0, 3. 4 Hz), 7.10 (1H, dd, J = 0. 8, 3.4 
Hz), 7.68 (1H, d, J= 12.6 Hz), 7.79 (1H. dd, J = 0. 8, 2.0 Hz). 
##M 1 5 

4- (2-7U;W - 2- t:U5^-;i/T$> 




3- (y/^75;) -1- (2-7U;W - 2 - 7°U^>- 1 -^y (5. 0 g, 
30. 3 Himol) , mmtfT~V> (5. 8 g, 60. 7mmol) te&UmW.* U (8. 4g, 60.9 
mmol) <Z)N, N-y/fMM75 F (50 ml) MWbfflz'$t 10 0 "Clz~C 2 1 Wfe\ 

mwvtc. mn'&. Kjfcmz^ (250 mL) (cTWbfc ^tzmm^mm.. 

7k\ZTffi&V, mmt^ (4.19 g, 86*) «Hfi@#ibTffco 
'H NMR (400 MHz, DMS0-d 6 ) Sppm; 6.66 (2H, br s) , 6.68 (1H, dd, J = 2. 0, 3.2 
Hz), 6. 88 (1H. d, J = 5. 2 Hz), 7. 17 (1H, dd. J = 0. 8, 3. 2 Hz), 7. 88 (1H, dd, 
J = 0. 8, 2.0 Hz), 8.28 (1H. d, J = 5. 2 Hz); MS m/e (ESI) 162 (MH + ) . 
1 6 

5-yn^-4- (2-;7u;i/) - 2 -try 5^75 > 




4- (2-7UJW - 2 - fcfU 5 v 5 — ;UT5 > (4. 10 g, 25. 4 mmol) ON, N-i? 
^?WA75 H»S (40ml) tC, 2 C C^T, N- 7*ntCU< ®K 5 F (4. 53 
g, 25. 5 mmol) ^SQ^., 6B#P B m Slfe«e*fi&fP^86**^ h 

U#A*»* (240 mL) JcT*«?bfc. JKDfcGD&fcJftU ISA^M, TKfcTiSfc 
#U ^fB<b^#; (5. 10 g, 84%) S*»fiHftil/T#fc. 
■H NMR (400 MHz, DMS0-d 6 ) <5ppm; 6.73 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.96 (2H, br 
s), 7.50 (1H, dd, J = 0.8, 3. 6 Hz), 7.97 (1H, dd, J = 0. 8, 1.6 Hz), 8.41 (1H, 
s). 
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1 7 



2- (^>V)Vttis) -5-yaqEfcfU>?> 



Br- 




^>i>)V7)Vn—)V (11. 4 g, 0. 105 mol) ON, N-y^^;^73F (250 
mL) «0ttT7 0 %«7KiHt± b 'J >7A (4.2g, 0. 123 mol) £3j[];L, ^ 
0££l. 5Jffljt#b7to 5-v?yp^EhiU5/> (25 g, 0. 106 mol) 

*i£f£T«U ^x^;i/^T^ffiLfe 0 »S^m-n^bT>^^^A7j<?§^(X 
2) H«bm MtK^T^^v-^^^-cii;^ ftt g b% fIIB<fblirtJO*I£ 
im (29.5 g) ^»ifii#tbT#fc, 

■HNMR (400 MHz, DMS0-d 6 ) <5ppm; 5.33 (2H, s) , 6.90 (1H. d. J = 9. 0 Hz) , 7.30-7.41 
(3H, m), 7.41-7.46 (2H, m), 7.92 (1H, dd, J = 2. 8, 9.0 Hz), 8.30 (1H, d, J 
= 2. 8 Hz) . 
##M 1 8 

2- (^>^;i^^>-) -5- (i, i, i-hu^;vx^-;i/) t?D>>> 



MIB2- (^>v : ;U^-» - 5-ynqEt!U> ? >oa^^ (29.5 g) O^X^ 1 

;i,x-^;u (300 m i ) mmmiz^mmmn.T \ -76 — 1 2 x: izx 2 . 66m 

n-y^!/U?C7A0A+ij->^ (40 ml, 0. 106 mol) & 3 0 ftfrtfTffiTV 
fco 'A^X\ rh7tKn77> (170 mL) £rTFU ^O^^jft^Lfeo 1. 5 
B#P*m MhU7*?;V7;X (35 g, 0.114 mol) 0fh7tFO77> (50 ml) 

mm* i. 5mmwxmTi,r^ ^.mm^u^Tw^izwuhum^, -^o 
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\zx^mvrto ^mm&wtomt7>*:-V2±7mm (x-2) \zxm&, wmm 

fcHJSii; ^\^>, ^-y-> : Mx3^=2 o : 1) fciKU 4HfrMb£-^ (47. 0 g, 
94X) SlfeMfttlT^fc. 

'H NMR (400 MHz. DMS0-d 6 ) Sppm; 0. 85 (9H, t, J = 7. 6 Hz). 0. 97-1. 15 (6H, m) , 

1.29 (6H, sex. J = 7.6 Hz). 1.46-1.55 (6H, m), 5.33 (2H. s) . 6.85-6.90 (1H, 

m), 7.29-7.41 (3H. m). 7.41-7.47 (2H. m), 7.66-7.78 (1H. m). 8.08-8.15 (1H, 
m). 

##09 1 9 

2- (2-7;i/^-n-4-tfUv?;i/) -l - (2-7'j;w - 1 -x^y > 



o 




2-^;^n-4-^^;i/h 0 U>?>^fflv^ ###J5 tn^tD^-C'&j&bfc. 
'H NMR (400 MHz. DMS0-d c ) 6 ppra; 4. 36 (2H. s) . 6. 76 (1H, dd, J = 1. 6. 3. 6 Hz) . 
7.11 (1H, br). 7.24-7.29 (1H. m). 7.63 (1H, dd. J = 0. 4, 3. 6 Hz) . 8.05 (1H, 
dd. J = 0.8, 1.6 Hz), 8.17 (1H. d. J =4.8 Hz). 
###l 2 0 

2- (2-^Dt-4-h!U5?;i/) -1- (2-7'j;W -l-X^/> 



O 




'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4. 31 (2H, s) . 6. 77 (1H, dd, J = 1. 6, 3. 6 Hz) , 
7. 36 ,(1H, dd, J = 1.6, 5. 2 Hz) . 7. 60 (1H. dd. J = 0. 4. 1. 6 Hz) . 7. 62 (1H. dd. 
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J = 0. 8. 3. 6 Hz) . 8. 05 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 32 (1H, dd, J = 0. 4, 5. 2 
Hz). 

2 1 

4, e>-i? (2-7U;W -2-t°U5> ? ^-5> 



l- (2-7U;w -2- (4-truvW - i-x^y ><r>WbY)\z.2-7tt 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.69 (2H, dd, J = 1. 6, 3. 6 Hz), 6.76 (2H, 
br s), 7.21 (1H, s), 7.21 (2H, dd, J = 0. 8, 3. 6 Hz), 7.90 (2H, dd, J = 0. 8, 
1. 6 Hz) . 

mmm 2 2 



4, 6-*? {2-y *))[,) -2-h°'J$yt5>^K #^16iK«<3D^ 

'H NMR (400 MHz, DMSO-d G ) 6 ppm; 6.72 (2H, dd, J = 1. 6, 3.6 Hz). 7.01 (2H, 
br s) , 7. 47 (2H, dd, J = 0. 8, 3. 6 Hz) , 7. 95 (2H, dd, J = 0. 8, 1. 6- Hz) . 

2 3 (##09 9 o&m&i&m 

2- (6 -Zuu- 3 -IfUvW -1- (2-7UJW -l-x^y> 





CI 




N 
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###!| 2 4 

2- (6-^pn-3-tfu^;W - l- (2-^x-;p) - i -x^y > 



'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.46 (2H, s), 7.31 (1H, dd, J = 4. 0, 4. 8 Hz), 
7.50 (1H, d, J = 8. 2 Hz). 7.78 (1H, dd. J = 2. 4, 8.2 Hz). 8.07 (1H. dd, J = 
1.2. 4.8 Hz), 8. 16 (1H, dd, J = 1. 2, 4.0 Hz), 8.35 (1H, d, J = 2. 4 Hz). 
###J 2 5 

2- (6 -2UU- 3 -fc?U i?)V) -3- (it^^JlTS. /) -1- (2-^XX 
;W - 2-^D^>- l -^-> 



2- (6 -^dd-3 -fcTUvW - l- (2-9 L x-;w -i-x^y>^fflVi, 

■HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.79 (6H, brs), 7.06 (1H. dd, J = 3. 8, 5.0 
Hz). 7.13 (1H, dd. J = 1. 0. 3. 8 Hz). 7.47 (1H, d. J = 8. 0 Hz) . 7.62 (1H. dd. 
J = 2. 4. 8.0 Hz). 7.69 (1H. s) , 7.73 (1H, dd. J - 1. 0. 5.0 Hz). 8. 16- (1H. d. 
J = 2. 4 Hz) . 
2 6 

2- (6-^DD-3-e'J *J)V) - 1 -7i-Jk 1 -x^y > 
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CI 




N 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.54 (2H, s). 7.50 (1H, d, J = 8. 0 Hz). 
7. 55-7. 61 (2H, m), 7. 66-7. 72 (1H, m) , 7. 76 (1H, dd, J = 2. 4, 8. 0 Hz), 8. 04-8. 09 
(2H, m) , 8. 32 (1H, d, J = 2. 4 Hz) . 
2 7 

2- (6 -/7 0D- 3 -h°'Ji?;P) -3- (y^W5y) -1-7x^-2 
-yn^>- 1 -^"> 



2- (6-^nn-3-ifU^V) - l -y^~)V- l -x^y >£jsv^ 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.73 (6H," br s) , 7.29 (1H, s) , 7.36-7.45 (6H, 
m), 7.60 (1H, dd, J - 2. 2, 8.0 Hz), 8. 14 (1H, d, J = 2. 2 Hz). 
##M 2 8 

2- (6 -^nn- 3 -WV)V) - l- (3-7;^D7i-;W -i-x^> 

> 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.55 (2H. s), 7.51 (1H, d, J = 8. 2 Hz). 
7. 52-7. 59 (1H, m) . 7. 61-7. 68 (1H, m) , 7. 60 (1H, dd, J = 2. 4, 8. 2 Hz) , 7. 82-7. 87 
(1H. m), 7.90-7.95 (1H, m) . 8.31 (1H. d, J = 2.4 Hz). 
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2 9 

2- (6-^DP-3-tru^;u) -3- (y^wsy) -l- 



2- (6-^op-3-tfU^) -i- (3-7Md7izjw -i-x^y 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 2.74 (6H, br s), 7. 17-7.29 (3H, m), 7.31 (1H, 
s), 7.39-7.47 (2H, m). 7.61 (1H. dd. J = 2. 2, 8.0 Hz). 8.15 (1H, d. J = 2. 2 
Hz). 

mmm 1 

4-^Dn-6- (Z-y)V-*U7 3L-)V) -5- (4-tf'»;W -2-fc?U 5' 
> 



2-757-6- (3-7)V*U7^-)V) -5- (4-tTU^;W -3, 4- 
Hn-4-tTU5^y> (1.0 g, 3.54 nunol) (D^z/mtV > (15 mL) ffi 
TO£gfrf»iamT, 10 0t(lT3 0^«lfc. »}&S& £/£Si£*!H8l,&. 

HU^AtK^ (X2) R^?a^7K^Ty7t#Lfe^, ^StKM^- H U ^AKT 

X— T-MZTffi&Vmmfc&M (513 mg. 4 85K) £&&@#:<>: bTftfco 
*H NMR (400 MHz. DMS0-d 6 ) <5 ppm; 7.00-7.03 (1H. m). 7.05—7.10 (1H. m) . 
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7.12-7.18 (1H, m) , 7.24-7.31 (1H, m), 7.25 (2H, dd, J = 1. 6. 4. 4 Hz), 8.51 
(2H, dd, J = 1. 6, 4.4 Hz); MS m/e (ESI) 301 (MH + ). 

mmm2 

4-^DD-6- (2-7U;W -5- ( 4 - tf U *J)V) - 2 -ti'J 



2-75V-6- (2-7'j;i/) -5- (4-hfU^) -3, 4-yth'D- 

4 -trusty >&m^\ mmmi tmrn^^-v^hr^ 

'H NMR (400 MHz. DMSO-d 6 ) <5 ppm; 6.27 (1H, d, J = 3. 6 Hz), 6.48 (1H, dd, 
J = 2. 0, 3. 6 Hz), 7.34 (2H, dd, J = 1. 6, 4. 4 Hz), 7.35 (2H, br s) , 7.67 (1H, 
dd, J = 0. 8, 2. 0 Hz), 8. 66 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 273 (MH + ) . 

4- (3 -7WD7iZf) -6-p< h^>-5- (4-t°U^;P) -2-£U 



^hU^7A (20 rag, 0.870 nunol) &*5>J—)V (3 mL) t^^-ttfc^, 4- 
^□□-6- (3 -^;W^-D^o:-;W) -5- (4-fc?U>MW -2-fc!U5S?- 
)VT^> (50 mg, 0. 166 mmol) ££D;i, S^#ffl^T» 6 0 - 6 5^^X3 0^ 

(x3) ^.xsm^m.7K\z.xm.m. m7mm^hV0Aizx$tmv,.mmLrz o m 
mmik&m (i6 mg, 32*0 ^^mw^iyxnt^ 



> 





83 



Patent provided by Sughrue Mion. PLLC - http://www.sughruo.com 



WO 03/035639 



PCT/JP02/10952 



'HNMR (400 MHz. DMSO-^) 6 ppm; 3.83 (3H. s). 6.90-7.16 (7H. in), 7. 22- 
7.29 (1H, m). 8.40 (2H, d, J = 4. 8 Hz); MS m/e (ESI) 297 (MH + ) . 

4-Ih^y-6- .(3-7Mn7i-JW -5- (4-trUi^lO -2-fcTU 



'HNMR (400 MHz. DMS0-d 6 ) <5 ppm; 1.23 (3H, t. J = 7. 2 Hz). 4.33 (2H. a, J 
= 7. 2 Hz). 6.92 (2H. br s) . 6.94-7.16 (5H. m). 7.22-7.29 (1H. m) . 8.39 (2H, 
d. J = 6.0 Hz) ; MS m/e (ESI) 311 (MH + ) . 

4- (3 -y)V^ruy^.-)V) -6-7*n^y-5- (4-trus>;W -2-fcf 



1 -^n/V-MffiU, *»!I3 «tmi©77^^Lfc 0 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 0.86 (3H, t, I = 7. 2 Hz) , 1.62 (2H, sex. 

1 = 7. 2 Hz), 4.22 (2H, t. I = 7. 2 Hz). 6.92 (2H. brs), 6.96-7.00 (1H, m). 

7.02-7.16 (2H, m), 7.08 (2H, dd. J = 1. 6, 4. 4 Hz), 7.23-7.29 (1H, m), 8.40 

(2H, dd, I = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 325 (MH + ) . 

4- (3 -y)V^ruy -6 — (Vzfntf^is- 5- (4-tfUS^W -2 
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■H NMR (400 MHz, DMS0-d c ) <5 ppm; 1. 23 (6H, d, J = 6. 0 Hz) , 5. 32 (1H, m) . 

6.89 (2H, br s) , 6.92-7.16 (5H, m), 7.21-7.28 (1H. m), 8.38 (2H, br) ; MS m/e 
(ESI) 325 (MHV 

4-Ih^>-6- -5- (4-tfUvW - 2 - k° U 5 
5> 




4-^an-6- (2-7'Jjl/) -5- (4-t°U-^;P) -2-k°U5y-JV7 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 1. 17 (3H, t, J = 6. 8 Hz), 4.28 (2H, a, J 
= 6. 8 Hz), 6.36 (1H, dd, J = 0. 8, 3. 6 Hz), 6.45 (1H. dd, J = 1. 6. 3. 6 Hz), 
6.81 (2H, br s), 7.19 (2H, d, J.= 4.4Hz), 7.57 (1H, dd, J = 0. 8, 1.6 Hz), 
8. 54 (2H. d, J = 4. 4 Hz) ; MS m/e (ESI) 283 (MH + ) . 

4- (2-7'JJW -6-7D^y-5- ( 4 - If 'J - 2 - fcf' ■) 5 V-)V 

75 y 
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4 _/7PP_ 6 _ (2-7IJJV) -5- (4-hfU^) - 2 -tf'J 5 v=-;U7 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 0. 80 (3H, t, J = 7. 2 Hz) , 1. 56 (2H. sex, 
J = 7. 2 Hz), 4. 17 (2H, t, J = 7. 2 Hz), 6. 38 (1H, dd, J = 0. 8, 3. 6 Hz), 6.45 
(1H. dd. J= 1. 6, 3. 6 Hz), 6.80 (2H. br s), 7.19 (2H. dd. J = 1. 6. 4. 4 Hz). 
7. 57 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 54 (2H, dd. J = 1. 6, 4. 4 Hz) ; MS i/e (ESI) 
297 (MH + ). 

4- (2-7UJW - 6 — f 7 7°a^'>- 5 - ( 4 - M U -J)V) 
^)V7 5> 




4-/7Cin-6 - (2-7'j;W -5 - (4-tT'J^) - 2 - fcT U 5 V—)\sT 

'H NMR (400 MHz. DMSO-d 6 ) <5 ppm; 1.17 (6H. d, J = 6. 4 Hz), 5.28 (1H, sept. 
J = 6.4 Hz), 6.35 (1H, dd, J = 0. 8, 3. 6 Hz), 6.45 (1H. dd, J = 1. 6, 3. 6 Hz) , 
6.78 (2H. brs), 7.17 (2H, dd. J = 1. 6. 4. 4 Hz) . 7. 56 .(lft dd, J = 0. 8. 1.6 
Hz) , 8. 53 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 297 (MH + ) . 

mmm 1 o 

4- (7'JM^y) -6- (2-7'j;W -5- (4-tfUvW -2-fU5 




4-^DP-6- (2-7'JJW -5- (4-fc!US?;W — 2 — If U 5 JUT 
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'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 4 77 (2H, dt, J = 1. 6, 5.2 Hz), 5. 12 (1H, 
da, J = 1. 6, 10.4 Hz), 5.14 (1H, dd, J = 1. 6, 17.2 Hz), 5.93 (1H, ddt, J = 
5.2. 10.4, 17.2 Hz). 6.38 (1H, dd. J = 0. 8, 3.4 Hz). 6.46 (1H, dd, J = 1. 6, 
3.4 Hz), 6.84 (2H, brs). 7.21 (2H, dd, J = 1. 6, 4. 4 Hz), 7.57 (1H, dd, J = 
0.8, 1.6 Hz), 8.55 (2H, dd, J = 1. 6. 4.4 Hz); MS m/e (FAB) 295 (MH + ). 

mmm 1 1 

4- (2-7U;P) - 5- ( 4 - tf >J - 2 - h° U 5 ^-JVYS. 




(B) -4- (2-7UJV) - 3- (4-trU^) - 3 -^>- 2 

'HNMR (400 MHz, DMSO-d c ) <5 ppm; 2.09 (3H, s) , 6.53 (1H. dd, J = 1. 6. 3.6 
Hz), 6. 66 (1H, d. J = 0. 8, 3. 6 Hz), 7. 63 (1H, dd, J = 0. 8, 1. 6 Hz). 7. 85 (2H, 
dd, J = 1. 2, 5. 2 Hz) , 8. 90 (2H, dd. J = 1. 2, 5. 2 Hz) . 

mmm 1 2 

4, 6—/ -5- (4 -fcTU -J)V) - 2 - t£ U 5 *?~)V7 ^ > 




^hU^A (540 mg, 23.5 mmol) £M7Kx^y-;u (200 iL) 
1- (2-7UJW -2- (4-bTUSW -1-X^y> (2. 00 g. 10.7 mmol) 
S^2-7^7Jl/rtH (0. 97 mL, 11. 7 mmol) *MlzW?L. ^^Tjt^bfcc 
1. 5B#Wm, Ii^7^i^> (7. 0 g, 73. 3 mmol) ^iPA, 1 4 ^JDI^MiJSE U 
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tKD77> (so mL) wm#-^bv>^> (3o.o g) itmx, 2nmmm 

y-MZTlk&V, mmt^m (l. 32 g. 41*) fTOi#i:bT#fe. 
•H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.06 (2H, dd, J = 0. 8, 3. 4 Hz), 6.44 (2H, 
dd, J =1.8, 3.4 Hz), 6.96 (2H, br s). 7.33 (2H, dd, J = 1. 6, 4. 4 Hz), 7.65 
(2H, dd, J = 0. 8, 1.8 Hz), 8.66 (2H, dd, J = 1. 6, 4. 4 Hz). 

mmm 1 3 

4- (2-7UiV) -6-7x^-5- (4 -bf U i?)]/) -a-fU^y-Jt'T 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 19 (1H, dd, J = 0. 8, 3. 6 Hz), 6. 46 (1H, 
dd, J = 1. 6, 3. 6 Hz) , 6. 99 (2H, br s) , 7. 14 (2H, dd, J = 1. 6, 4. 4 Hz) , 7. 17-7. 27 
(5H, m), 7.64 (1H, dd, J = 0. 8, 1.6 Hz), 8.43 (2H, dd, J = 1. 6, 4.4 Hz). 

nmm 1 4 

5- (6 -7nn- 3-tfU^;V) -4- (2-7'j;W - 2 -hfU 




> 




N 



CI 
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2- (6-*nn-3-eUS>;W -3- {*J*7)V7^;) -1- (2-7'J 
-2-yn^>-i-t> (7.49g, 27. lmmol) . fflK^T^v^ (7. 7 g. 81.0 
mmol) RtfJWfc&UtfA (22. 4 g, 162 mmol) (DN, Af-y^f^Mys H (105 
mL) Ii^7 0'CI:T2 1fl$FWUfc. jj&ft^ KfoWLZyMzX^HRhtc £ 

7kizT$o&v, umtism (5.48g, iw) ^f6@#tit 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.56 (1H, dd, J = 1. 6, 3.6 Hz), 6.71 (1H, 

dd, J =0.8, 3.6 Hz), 6.96 (2H, brs), 7.55 (1H, dd, J = 0. 6, 8. 4 Hz), 7.69 

(1H, dd, J =0.8, 1.6 Hz). 7.77 (1H. dd. J = 2. 8, 8. 4 Hz), 8.22 (1H, s) , 8.31 
(1H, dd, J = 0. 6. 2. 8 Hz) . 

mnm 1 5 

5- [2-757-4- (2-7U;i/) -5-t!U5^-;H -1, 

- 2 -h°u^y > 



^bU«7A (455 mg, 19.8 mmol) & 4 - * h*z/^>i?)ls*7)l>zi~-)l (15 mL) 

iz^mmmm.y, 9 ovizxmm^^rzm, 5- (6-^on-3-t: o us^) - 

4- (2-7UJP) -2-lf U5^-;UT5> (1.80 g, 6. 60 mmol) £2inA, ^ 

o^sm^Lfco i. smmfe. rmsmi, ^pM7> ; EZ7A7Km 

l7K«th'J9AC«l, ^U7t 0 ^$^hU7;U^-o^ (40 mL) £ 

*mrc 0 %%ntz%m&&mm.z-^)v\zTMM\stz.&. mm, mm^Mzxm& 

U mmt&M (820 mg, 49*) *M&mfo£ bTf#fc 0 
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'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 33 (1H, d. J = 9. 2 Hz) , 6. 58 (1H, dd. 
J = 1. 8, 3. a Hz), 6.69 (1H. dd. J = 0. 8, 3. 6 Hz). 6.79 (2H, br s), 7.24 (1H. 
dd, J = 2. 8. 9. 2 Hz) . 7. 34 (1H. d. J = 2. 8 Hz) . 7. 77 (1H. dd. J = 0. 8. 1. 8 
Hz) . 8. 12 (1H. s) ; MS m/e (ESI) 255 (MH + ) . 
MMM 1 6 

5- [2-757-4- (2-7'JJW - 5 - fcf 'J 5 V - )V] - l-*^)V~l, 
2 -s?t Fa- 2 - tf'J > 




5- [2-757-4- (2-7UJW - 5 - tf U 5 -1. 2-ytF 

n-2-t:U> ? y> (2.2 g. 8.65 mmol) <D*$;—)V (44 mL) M^M^> MM 
nn%T. thU9A ^h^v-F (940 mg, 17. 4 mmol) £*Q;5L> it 

^bfco 15m 3-F7^> (1. 6 mL. 25. 7 mmol) ttDUX, ^-©££2 21$ 

p«#b£„ ^^^»b7tm, ^^fcTK^in^.. mmmzmM, ?^zxm^v, 

mEit^(Dm$^ (1.98 g) £#fco ^©^©^x^y-jKiIilfcE fctjR 
X37y-;KCT^fe#b, mmik&W} (1.54 g. 66%) 

'H NMR (400 MHz. DMS0-d 6 ) <5 ppm; 3. 46 (3H, s) , 6. 38 (1H. d, J = 9. 2 Hz) . 

6. 58 (1H. dd. J = 1. 6, 3. 6 Hz). 6. 73 (1H. dd. J = 0. 8. 3. 6 Hz), 6. 81 (2H. br 

s). 7.21 (1H, dd. J = 2. 6. 9. 2 Hz). 7.75 (1H. d. J = 2. 6 Hz) . 7.77 (1H. dd. 

J = 0. 8, 1. 6 Hz). 8. 14 (1H, s) ; MS m/e (ESI) 269 (MH + ). 

nnm 1 7 

5- [2-757-4- (2-7'JJW -l-X^-l, 
2 -v>fc FD- 2-tfUiV > 
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'O 



'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 1. 24 (3H. t, J = 7. 2 Hz) , 3. 93 (2H, q, J 
= 7. 2 Hz), 6. 38 (1H, d, J = 9. 2 Hz), 6. 58 (1H. dd, J = 1. 6, 3. 2 Hz), 6. 71 (1H, 
d. J = 3. 2 Hz) , 6. 82 (2H, br s) , 7. 23 (1H, dd, J = 2. 8, 9. 2 Hz) , 7. 73 (1H, 
d. J = 2. 8 Hz), 7. 78 (1H, d, J = 1. 6 Hz), 8. 17 (1H, s) ; MS m/e (ESI) 283 (MH + ) . 

mmrn 1 8 

l-TU;i/-5- [2-757-4- (2-7UJW -5-fc?U$5?=;W -1, 
2 -i?t KO-2-fc!'JvV> 



■H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4. 53 (2H, d, J = 5. 2 Hz) , 5. 10 (1H, dd, 
J = 1. 6, 17.2 Hz), 5. 19 (1H, dd, J = 1. 6, 10.4 Hz), 5.97 (1H, ddt, J = 5. 2, 
10. 4, 17. 2 Hz) , 6. 42 (1H, d, J = 9. 2 Hz),. 6. 58 (1H, dd, J = 1. 8, 3. 6 Hz) , 6. 73 
(1H, dd, J = 0. 8, 3. 6 Hz), 6. 82 (2H, br s), 7. 27 (1H. dd. J = 2. 2, -9. 2 Hz), 
7. 64 (1H. d. J = 2. 2 Hz) , 7. 76 (1H, dd, J = 0. 8, 1.8 Hz) , 8. 14 (1H, s) . 

mmm 1 9 

5- [2-75/- 4- (2-5PX~;W -5-k°'J5yzM -1, 2-ytF 
P- 2-fcfU vV> 




~0 
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5- (6-£OD-3-tfU -4- (2 -^XXJU) - 2 - tf U 5 5?- )V 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.36 (1H, d, J = 9. 2 Hz), 6.77 (2H. brs), 

7.05 (1H, dd, J = 3. 6, 4. 8 Hz) , 7.13 (1H. dd, J = 1. 2, 3. 6 Hz) , 7.26 (1H, dd, 

J - 2. 4, 9. 2 Hz), 7. 39 (1H, d, J = 2. 4 Hz), 7. 68 (1H, dd, J = 1. 2, 4. 8 Hz), 
8. 10 (1H, s). 

mmm 2 0 

5- [2-75/ - 4 - (2-^X-;W - 5 -tfU ai^XjH - 1 -*^)V- 1 , 
2-i?fc Kn- 2 -tfU v 5 / > 




5- [2-757-4- (2 -^X-;|/) - 5 - tf U 5 *?—)V\ -1, 2-yk 

■HNMR (400 MHz, DMSO-d 6 ) 6 ppm; 3.46 (3H, s), 6.41 (1H, d, J = 9. 2 Hz) . 
6.80 (2H, brs), 7.05 (1H, dd, J = 3. 8, 5. 2 Hz) , 7.16 (1H, dd, J = 1. 0, 3.8 
Hz) , 7. 24 (1H, dd, J = 2. 8, 9. 2 Hz) , 7. 68 (1H, dd, J = 1. 0, 5. 2 Hz) , 7. 80 (1H, 
d, J = 2. 8 Hz) , 8. 12 (1H, s) . 

mmm 2 1 

5- [2-757-4- (3-7MD7i^JW - 5 - b° U 5 -1, 2 

Ho-2-tru > 
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H 2 N^N 




5- (6-^DO-3-h"U^) -4- (3-7MP7i-;W -2-fcfU 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 6. 19 (1H, d, J = 9. 6 Hz), 6. 86 (2H, br s), 
7.00 (1H, dd, J = 2. 8, 9. 6 Hz), 7.15-7.30 (4H, ra), 7.36-7.46 (1H, m). 8.26 
(1H, s), 11.68 (1H, br s) ; MS m/e (ESI) 283 (MH + ). 

mmm 2 2 

5- [2-75 7-4- (3-7Mn7i^)W - 5 - If U 5 i/-;H -1-7 
^Jl-l, 2->?t Hn-2-tf)J> f y > 



5- [2-757-4- (3-y)V^ruyx.-)l) - 5 - t£ U 5 >^;i/) -1, 
2-^tFD-2-t°'JyV>^K $mmi 6tiM^jSLfc, 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 3.42 (3H. s) . 6.21 (1H. d, J = 9. 6 Hz). 
6.87 (1H, dd, J = 2. 8, 9. 6 Hz) , 6.89 (2H, br s) , 7.20-7.29 (3H, m), 7.37- 
7.44 (1H, m), 7.75 (1H, d, J = 2. 8 Hz), 8.28 (1H, s). 



5- (2-75;-4-7x~;l/- 5-t°U5y-JW -1, 2 ->*k FD-2- 




mm 2 3 
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5- (6-^Dn-3-h°U i?)V) - 4 -7iZJh 2 - tfU $.*J~)VT^>* 

'H NMR (400 MHz, DMS0-d 6 ) (5 ppm; 6. 16 (1H, d, J = 9. 6 Hz), 6. 80 (2H, br s). 
6.96 (1H. dd, J = 2. 6, 9. 6 Hz) , 7.23 (1H, d, J = 2.6 Hz), 7.34-7.44 (5H, m), 
8.23 (1H, s). 

mmm 2 4 

5- (2-75;-4-7x-;i'-5-h , U5^-;i/) 2-V 
t HD-2-h'Uy7> 



5- (2-75y-4-7x-^-5-f'J5y^) -1, 2-^tFP-2 

'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 3.42 (3H, s) , 6. 18 (1H, d, J = 9. 2 Hz), 
6.82 (1H, dd, J = 2. 4, 9. 2 Hz), 6.83 (2H, br s) , 7.32-7.47 (5H, m), 7.74 (1H, 
d, J = 2. 4 Hz), 8. 25 (1H, s) . 



5- (Q-ZUU-Z-^W)),) -4, 6-v (2-7U;W - 2 - b° U = i^— 




»ll 2 5 
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CI 



2- (6-^DD-3-fU *J)V) -1- (2-7UJV) - 1 -X^/>£J3V-^ 

mmm 1 2 tra«©*«57?^bfc. 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.21 (2H, dd, J = 0. 6, 3. 4 Hz), 6.49 (2H, 

. dd, J = 1. 8, 3. 4 Hz) , 6. 97 (2H, br s) , 7. 62 (1H, d, J = 8. 4 Hz) , 7. 67 (2H, 

dd, J = 0. 6, 1.8 Hz), 7.80 (1H, dd, J = 2. 4, 8.4 Hz), 8.28 (1H, d. J = 2. 4 
Hz). 

mmrn 2 6 

5- [2-757-4, 6-v 5 (2-7'j;W - 5 - tf U 5 ~J~M -1, 2-v 5 

k Kn- 2 - If U > 



5- (6-^OD-3-t°U - 4 , 6 - ( 2 - 7 U )V) - 2 - 1! U 5 5? 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.36 (2H, dd, J = 0. 8, 3. 6 Hz), 6.46 (1H, 

d, J = 9.2 Hz), 6.55 (2H, dd, J = 1. 6, 3. 6 Hz), 6.67 (2H. br s), 7.24 (1H. 

d, J = 2. 2 Hz), 7.31 (1H, dd, J = 2. 2, 9.2 Hz), 7.78 (2H, dd, J = 0. 8, 1.6 
Hz), 11.76 (1H, s) ; MS ra/e (ESI) 321 (MH + ) . 

mmm 2 7 

5- [2-X5/-4, (2-7'JJW -5-t°'J5y^] 

-1, FD-2-fcfU>V> 




'O 
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T 




Me 



'O 



5- [2-757-4, (2-7UJV) - 5 - t° U 5 S?— ;W -1, 2- 

'H NMR (400 MHz. DMS0-d 6 ) <5 ppm; 3.43 (3H. s). 6.39 (2H, dd. J = 0. 8, 3.6 

Hz) , 6. 52 (1H, d. J = 9. 2 Hz) . 6. 54 (2H. dd. J = 1. 8, 3. 6 Hz) . 6. 88 (2H. br 

s) , 7. 32 (1H. dd. J = 2. 6. 9. 2 Hz) . 7. 64 (1H. d. J = 2. 6 Hz) . 7. 77 (2H. dd. 
J = 0. 8. 1. 8 Hz) ; MS m/e (ESI) 335 (MH + ) . 

nwrn 2 8 

6- (3-7MD7x^) -5- (6-* -2, 4- 



(£) - 3- (3-7Mn7i-)W -2- (6-* h^r->- 3 -tfUvW 

'H NMR (400 MHz, DMS0-d 0 ) 6 ppm; 3.81 (3H. s). 5.96 (2H. br s) . 6.12 (2H. 
brs), 6.74 (1H, d, J = 8.6 Hz), 6.92-7.06 (3H, m) , 7.18-7.24 (1H, in), 7.41 
(1H, dd, J = 2. 4, 8.6 Hz), 7.80 (1H, d, J = 2. 4 Hz). 



5- [2, 4-^75^-6 - (3 -7)V-*uyjL-)V) - 5 - tf >J a i?—)V\ - 
1, 2-yt FP-2-fc°U>V> 




»J 2 9 
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F 



6- (3-7MD7I-JW -5- (6 h^F->- 3 - tf V z?)V) -2, 4 
-tf'J 5y>y75 > (5.00 g, 16.1 mmol) Oiftt (30 mL) - »^t:*^ll (50 
mL) mm&l 0 OtHTl. 5WfIB«#bfc. JEJfcttSiW&fc, -5N*it^hU 
9ACTpH=12-13HlIU SKxf^KTfttUfc. TKJi* 5 NiftKlC 
T4»5ftlLfc. £C&HJiM&£flttfcU «8B^-&«J (3.36 g, 70%) SiWtb 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.06 (2H, brs), 6.07 (2H, brs), 6.21 (1H, 
d, J = 9.2 Hz), 6.97 (1H. d, J = 2.4 Hz), 7.01-7.09 (4H, m), 7.23-7.30 (1H. 
m) ; MS m/e (ESI) 298 (MH + ) . 



5- [2, 4-^757-6 - (3-7MD7i-;W - 5 - fcf 'J 5 i?=.)V\ - 
l-*?-)V-l, 2-i?tL HP-2-tf'J *?j y 



5- [2, 4-^757-6- (3 -7M07x-;i/) - 5 - tf U 5 i?=-)V\ 
-1, 2-ykFD-2-!f'J^;>^K 6 tlWJ^OTJ^T-g-^cbfeo 

•H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 3. 32 (3H, s) , 6. 07 (2H, br s) , 6. 17 (2H, 
br s). 6.23 (1H, d. J = 9. 4 Hz), 6.94 (1H, dd, J = 2. 6, 9.4 Hz), 7.02-7.12 
(3H, m), 7.23-7.30 (1H, m), 7.46 (1H, d. J = 2. 6 Hz) ; MS m/e (ESI) 312 (MH + ). 

mnm 3 1 

5- [6- (^>^;i^^-» -3-tfU^;W] -4- (2-7'J;« -2-tfU 



;«£0>J 3 0 




Me 



97 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 03/035639 



PCT/JP02/10952 



5 ^-;i/T5 > 




5-7*D^-4- (2-7U;W - 2 -hf'J 5 5;-;i/75> (10. 5 g. 43. 9 mmol) , 
.2- (^>^;i/^^» -5- (i, 1, l-hU7>jW^zjV) t:U^> (41.7 
g, 87. 9mmol) ^fecfcO?^ o D (h U 7inM77^ » (II) (1.6 

g, 2. 28 mmol) ON, N-^f;WA75H (100 ml) »«£g*#H»T, 

u mmtsm (8.35 g, 55*) *m-*uy*j&mwt.L,x%Tc a 

'HNMR (400 MHz, DMS0-d 6 ) <5ppm; 5.36 (2H, s), 6.50 (1H, dd, 1 = 0.8, 3. 4 Hz), 

6.52 (1H, dd, J = 1. 8, 3. 4 Hz), 6.82 (2H, br s), 6.90 (lft dd, J = 0. 6, 8.4 

Hz), 7.30-7.35 (1H, m) , 7.36-7.41 (2H, m), 7.44-7.49 (2H, m) , 7.59 (1H, dd, 

J = 2. 6, 8. 4 Hz), 6. 68 (1H, dd, I = 0. 8, 1. 8 Hz), 8. 06 (1H, dd. I = 0. 6, 2. 6 
Hz), 8. 14 (1H, s). 

mmm 3 2 mmm 1 5 mm^mm) 

5- [2-757-4- (2-7'j;W - 5 - tf U 5 &—)V\ -1, 2-7tKn 
-2-t°U^/> 

5- [6- (^>>?;l/^-^v) -3-HUy;H -4- (2-7'JJW -2-tfU 
5^V7=> (8.35 g, 24.2 mmol) (ommM (40 mL) -tK (40 mL) 

8 o°c\zximmm.whrco K^m^m^ mm^)v (X2) \zxfc&vtzo 
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5 O'CKTl 4l$MttjftU tlfSft^3 (5. 54 g, 90S!) Mfii#tbT 
H»J 3 3 

5- [6- (^>v;M-*~>) -3-fc!y$?;M -4, 6->* (2-7U;W -2 
-h°U > 




5-^0^-4, 6-v 5 (2-7'JiW - 2 -tT'J >£J1</^ HJStfiJ 3 1 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppin; 5.42 (2H, s), 5.93 (2H, dd, J = 0. 4, 3. 6 Hz), 

6.44 (2H, dd, J = 1. 6, 3.6 Hz), 6.88 (2H, br. s) , 7.01 (1H, dd, J = 0. 4, 8.8 

Hz), 7.30-7.51 (5H, m), 7.62 (1H, dd, J = 2. 4, 8. 8 Hz) , 7.67 (2H, dd, J = 0. 4, 
1. 6 Hz) , 7. 97 (1H, d, J = 2. 4 Hz) . 

mmm 3 4 

5- (2-7;U^-n-4-tf'J^;W -4, 6-v 5 (2-7UJP) -2-f'J5y 




2- (2-7Ji/tD-4-ifu^i') -1- (2-7u;w -i-x.*y>*m^ 
mmm 1 2 ^m^o^T-er^b^ 

'HNMR (400 MHz. DMS0-d 6 ) <5 ppm; 6.33 (2H, dd, J = 0. 8, 3. 6 Hz), 6.48 (2H, 
dd, J = 1.6, 3. 6 Hz), 6.99 (2H, brs), 7.21 (1H, br), 7.28-7.32 (1H, m) , 7.65 
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(2H. dd, J = 0.8, 1.6 Hz), 8.31 (1H. d. J = 5. 2 Hz). 

mmm 3 5 

5- (2-7;i/^-D-4-h°'J i?)V) -4- (2-7U;W -6- (3-7'j;W 
-2-k B U5^5> 



2- (2 -^;i/^"P- -l- (2-7U;W -i-x^y>xt^3 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.31 (1H, dd, J = 0. 8, 2.0 Hz), 6.37 (1H, 
dd, J = 0. 8, 3. 6 Hz) , 6. 47 (1H, dd, J = 1. 6. 3. 6 Hz) , 6. 91 (2H, br s) , 7. 17-7. 18 
(2H, m), 7.26-7.30 (1H, m) , 7.58 (1H, dd, J = 1. 6, 2.0 Hz), 7.62 (1H, dd, J 
= 0. 8, 1. 6 Hz) , 8. 30 (1H, d. J = 4. 8 Hz) . 

mmm 3 6 

5- (2-~7)V*U-4-\f.W)V) -4- (2-7U;W -6- 
- 2 -b°U 5 > 



2- (2-7Jl/^0-4-t°>J> ? ;i/) -1- (2-7UJW -i-x^y>^^'2 

-^7i>Aj^y7JVTk^ffli\ n»n 2 tmmvJjfe-e&f&^fco 

■H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6. 35 (1H, d, J = 3. 6 Hz) , 6. 42 (1H. dd, J 
= 0.8, 3.6 Hz), 6.48 (1H, dd. J = 1.6, 3. 6 Hz), 6.91 (1H, dd, J = 3. 6, 5.2 
Hz), 6.95 (2H, br s) , 7.27 (1H, br), 7.34-7.38 (1H, m), 7.61-7.66 (2H, m). 
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8.34 (1H, d, J = 4.8 Hz). 
MMffl 3 7 

5- (2-7)VJrU-4-\ZW)\,) -4- (2-7UJW -6- (3-^JL~A) 
- 2 -tiU 5S^±5> 



2- (2-^;^n-4-tfU.^;i/) -l- (2-7UJW -i-x*y>M?3 

•H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.39 (1H, dd, J = 0. 8, 3.6 Hz), 6.48 (1H, 
dd, J = 1-6, 3.6 Hz), 6.94-6.97 (3H, m), 7.07 (1H, br) , 7.18-7.20 (1H, m), 
7.27 (1H, dd, J = 1.2. 2. 8 Hz), 7.40 (1H, dd, J = 2. 8, 5. 2 Hz) , 7.62 (1H, dd, 
J = 0. 8, 1. 6 Hz) , 8. 20 (1H, d, J = 5. 2 Hz) . 

mmm 3 8 

5- (2 -7)V*U-4-¥W)V) -4- (2-7'JW -6- (2-fciUvW 
-2-fcf VS.iSj-$.> 



2- (2-7)V*U-4:-WJ)V) -1- (2-7'JJW -l-X*/>;Rtf2 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.43 (1H, dd, J = 0. 8, 3.6 Hz), 6.50 (1H, 
dd, J = 2. 0, 3. 6 Hz) , 6. 89 (1H. br) , 7. 02-7. 04 (1H, m) . 7. 09 (2H, br s) , 7. 27 
(1H, ddd, J = 1. 2, 4. 8, 7. 6 Hz) , 7. 60 (1H, ddd, J = 0. 8. 1. 2, 7. 6 Hz) , 7. 65 
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(1H„ dd. J = 0. 8, 2. 0 Hz) , 7. 79 (1H, ddd, J = 1. 6, 7. 6, 7. 6 Hz) , 8: 03 (1H, 
d, J = 5. 2 Hz) , 8. 27 (1H, ddd, J = 0. 8, 1. 6. 4. 8 Hz) . 

^mm 3 9 

5- (2-7;^n-4-tru^;i/) -4- (2-7'j;w -6 - 
-2 -trusts > 



2- (2-^;i/^-n-4-t?U> ? ;W -1- (2-7U)l/) -l-X^y>RtX3 

'H NMR (400 MHz, DMSO-d c ) d ppm; 6.48 (1H, d, J = 3. 6 Hz). 6.51 (1H, dd, J 
= 1.6, 3.6 Hz), 7.05 (1H, br) , 7.12 (2H, br s), 7.14-7.18 (1H, m), 7.28 (1H, 
dd, J = 5. 2, 8. 0 Hz) , 7. 60 (1H, ddd, J = 1. 6, 2. 0, 8. 0 Hz) , 7. 65 (1H. dd, J 
= 0.8, 1.6 Hz). 8.10 (1H, d. J = 4. 8 Hz), 8.39 (1H. d, J = 2.0. Hz), 8.45 (1H, 
dd, J - 1. 6, 5. 2 Hz) . 



5- (2-;7;M-n-4-tfU^;i/) -4- (2-"7U;W - 6- (4-f'Jyjl/) 



2- (2-^;i/^-p-4-h°U> ? ;i/) -1- (2-7UJW -l-X^y>RtK4 
'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 48 (1H, d, J = 3. 6 Hz), 6.51 (1H, dd, J 




mm 4 o 
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= 2.0, 3.6 Hz), 7.05 (1H, s), 7.12-7.18 (1H. m), 7.15 (2H, brs), 7.19 (2H, 
dd. J = 1. 6, 4. 4 Hz), 7.63-7.67 UH.' m). 8.10 (1H, d. J = 5. 6 Hz), 8.46 (2H, 
dd, J = 1. 6, 4. 4 Hz) . 

mmm 4 1 

5- (2-y)V*U-4-\dVi?)V) -4- (2-7U;l/) -6-7XZJH2- 
tf'J 5vt5> 




2- (2-7)V3rn-4-hiVi?M -1- (2-7UJW -l-x^y>RtK^ 

'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.44 (1H. d, J = 3. 2 Hz), 6.49 (1H, dd, J 
= 1.6, 3. 2 Hz), 6.97 (1H, br) , 7.02 (2H, brs), 7.07-7.12 (1H, m) , 7.16-7.29 
(5H, m) , 7. 60-7. 64 (1H, m) , 8. 07 (1H, d, J = 5. 2 Hz) . 

mmm 4 2 

5- (2-yp^-4-t:U^;P) -4, 6-i? (2-!7U;K> -2-t a U5yt 
5 > 




2- (2 -^D^-4-k°U> ? ;l/) -1- (2-7UJV) - 1 -x#/>£ffl</^ 

1 2 tlHl^^^fiJcb^o 
'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 33 (2H, dd, J = 0. 8, 3.6 Hz), 6.49 (2H, 
dd, J = 1. 6, 3.6 Hz). 6.97 (2H. br s), 7.40 (1H. dd, J = 1. 6, 4. 8 Hz). 7.63 
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(1H, dd, J = 0.8, 1.6 Hz), 7.64 (2H, dd. J = 0. 8, 1.6 Hz), 8.44 (1H, dd, J 
= 0. 8, 4. 8 Hz) . 
MffiM4 3 

5- [2- (^^75 7) -4-trUS?;W -4, 6->> (2-:7D;W -2 



5- (2-^;W*D-4-lf U5?;W -4, 6-3? (2-7U 
- 2 -t!U (200 mg, 0.621 mmol) * 1 , 2 - h^S/X^ > (10 

ml) fcJWB£i*&Sk 5 0 %y^W5 >zR^?& (5 ml) 7 OlCfcTi!# 

bfc„ l lP#P*m £«£gtMx5P;i^«aj, *, fi&fn&ifc7kT?i5fc#U $*7« 

tfitEU X*y-;WCT«fci£T5£ifc:J;tK m&ik&to (92 mg, 43%)£3*3*e 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 2.99 (6H, s), 6.02 (2H, d, J = 3. 2 Hz) , 6.44 
(2H, dd, J = 1. 6, 3. 2 Hz) , 6. 49 (1H, dd, J = 1. 2, 4. 8 Hz) , 6. 54 (1H, s) , 6. 86 
(2H, br s), 7.70 (2H, d, J = 1. 6 Hz), 8.17 (1H, d, J = 4. 8 Hz). 



4, (7'JJW -5- [2- (/^V75/) -4-tfUv^K! -2-hfU 




MM 4 4 
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4 0%^WS>7^«K 7 0- 8 0 t CiZXmMm4 3i:Hi©^T^ 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.78 (3H, d, J = 5. 2 Hz), 6.07 (2H, d, J = 
3. 6 Hz). 6.30 (1H. s) , 6.41 (1H, dd. J = 1. 2, 5. 2 Hz), 6.46 (2H, dd, J = 2. 0, 
3. 6 Hz), 6.51 (1H, q, J = 5.2 Hz). 6.86 (2H, br s) , 7.71 (2H. d, J = 2. 0 Hz). 
8. 08 (1H. d. J = 5. 2 Hz). 

mmm 4 5 

5- [2- (xf;V75y) -4-k°U^;KI -4, 6-^ (2-7VJI) -2- 




7 0 %3.^)i<t~l >7i<.mm^m^\ 8 ox:izxmmm4 3 tmm(D^mx^i,rc a 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 1.12 (3H. t, J = 7. 2 Hz). 3.23-3.30 (2H, m), 
6.07 (2H, dd, J = 0. 8, 3. 2 Hz) , 6.30 (1H, dd, J = 0. 8, 1. 2 Hz) , 6.41 (1H, dd, 
J = 1. 2. 4. 8 Hz) , 6. 46 (2H, dd, J = 1. 6, 3. 2 Hz) , 6. 47 (1H, t, J = 3. 2 Hz) , 
6.86 (2H. brs), 7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8. 07 (1H, dd, J = 0. 8, 4.8 
Hz). 

mmm 4 6 

4, (2-7U;U) - 5- [2- {^U\i)V7^J) -4-tf>JS?;U -2 
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Kfo^tp, 5- (2-7MD-4-tf'J^l/) -4, (2-7'JJW - 

2-tfU 5> ? ^"^> (200 mg, 0.621 mmol) tn-^D k°Ji/7 5 > (5 ml) t^i^ 
U 1 2 Or^Tije^bfe. 1 £^£@mX3^M/T?ttbtti, 7K, ffilPA 

ttt7.fa?SfcJ£U &7kffiB6^bU^ATtfe«&bfc&, *fflt«r»*gbfc. #e»tlfcH# 

sx^y-^fcMSiirMiu x*/-;i/fcTife#?-S£<hfc:«ktK WEft^ 

(72 mg, 64%)£^£@^<hbT#fc. 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 0. 89 (3H, t, J = 7. 2 Hz) , 1. 47-1. 57 (2H, m) , 
3.18-3.23 (2H, m) , 6.07 (2H, dd, J = 0. 8, 3. 2 Hz) , 6.31-6.32 (1H, m) , 6.39 
(1H, dd, J =1.2, 5.2 Hz), 6.46 (2H, dd, J = 1. 6, 3. 2 Hz), 6.51 (1H, t, J = 
5.6 Hz), 6.86 (2H, br s) , 7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8.06 (1H, dd, J = 
0. 8, 5. 2 Hz) . 

mmm a i 

5- [2- (^1/75^) -4-tfUvW -4, 6-v (2.-7U;W -2- 




n-7*W5 >£ffil^ 8 0 - 1 2 0*CK:TSafi«4 6 tRfllO^ffiT^bfc. 
•H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 0. 89 (3H, t, J = 7. 2 Hz) . 1. 28-1. 37 (2H, m) , 
1.45-1.53 (2H, i). 3.21-3.26 (2H. m) , 6.07 (2H, dd, J = 0. 8, 3. 6 Hz), 6.29-6.30 
(1H, m), 6.39 (1H, dd. J = 1. 2, 5. 2 Hz), 6.46 (2H, dd, J = 1. 6, 3. 6 Hz) , 6.48 
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(1H, t, J - 5. 2 Hz), 6.86 (2H. br s). 7.71 (2H, dd, J = 0. 8, 1.6 Hz), 8.06 
(1H, dd, J = 0. 8, 5. 2 Hz) . 

mmm 4 8 

4, 6-y (2-7UJW -5- [2- «y7'ot>75/) -4-tfUvVI/l 



i -7°U¥)V7^>&m^, 1 2 0-2 0 0'C^T«^J4 6 £|W|$I(D7j 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 1.13 (6H, d, J = 6. 8 Hz), 3.97-4.05 (1H, m), 

6.07 (2H, dd, J = 0. 8, 3. 2 Hz). 6.28 (1H, s), 6.31 (1H, d, J = 7. 2 Hz) , 6.39 

OH, dd, J =1.2. 5. 2 Hz), 6.46 (2H, dd, J = 1. 6, 3. 2 Hz), 6.86 (2H, br s), 

7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8.07 (1H, d. J = 5. 2 Hz). 

mmm 4 9 

5- (2-757-4-t°U> 5 ;W -4, 6-v 5 (2-7'JJW - 2 - 1° U 5 zSj~ 



2 8 %7>=E~T7k$:m^. 8 0- 1 2 OrfcTHMK 3 h ^(D^m^^V 
. 'H NMR (400 MHz, DMSO-d 0 ) 6 ppm; 5.98 (2H, br s), 6.08 (2H, d. J = 3: 2 Hz), 
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6. 29 (1H, br), 6. 42 (1H. d, J = 5. 2 Hz), 6. 46 (2H, dd. J = 1. 6, 3. 2 Hz), 6. 86 
(2H. br s), 7.72 (2H, br), 8.01 (1H, d, J = 5.2 Hz). 

mmm 5 0 

2- (4- [2-757-4, 6 -V s (2-7U;W - 5 - tf U 5 5?=.)V] -2- 



'H NMR (400 MHz, CDC1 3 ) 6 ppm; 3.57 (2H, td, J = 4. 4, 5. 2 Hz) , 3.84 (2H, t, 
J = 4. 4 Hz) , 4. 88 (1H, t, J = 5. 2 Hz) , 5. 28 (2H, br s) , 6. 08 (2H. dd, J = 0. 4, 
3. 6 Hz) , 6. 33 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 38 (1H, br) , 6. 59 (1H, dd, J = 1. 2. 
5. 2 Hz), 7.48 (2H, d, J= 1. 6 Hz), 8.18 (1H, d, J = 5.2 Hz). 

mmm 5 1 

5- [2- K>^V75 7) -4-fcTUSW] -4, 6-v 5 (2-7'JJW -2 



^>yJV75>^ffl^. 1 2 0tmjfiW4 6 

•H NMR (400 MHz, DMSO-d 6 ) <3 ppm; 4. 52 (2H, d, J = 6. 0 Hz) , 6. 05 (2H, dd, J 
= 0.8. 3.6 Hz), 6.39 (1H, br), 6.43 (1H. 'dd. J = 1. 6, 5. 2 Hz), 6.46 (2ft dd, 
J = 1. 6, 3.6 Hz), 6.86 (2H, br s), 7.07 (1H, t, J = 6.0 Hz). 7.17-7.21 (1ft 
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m), 7.26-7.31 (4H, m). 7.71 (2H, dd, J = 0. 8. 1.6 Hz), 8.06 (1H, dd, J = 0. 8, 
5. 2 Hz) . 

mmm 5 2 

1- {4- [2-7S/-4, 6-^ (2-7U;W - 5-tfU 5 -2- 



1 _^ 5 i; 1/ _2-t:DU^y> t t ) , 4-t FD^>lf^'J^>?:ffiK 12 0°CIC 

»H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 1.25-1.33 (2H, m) , 1.69-1.72 (2H, m) , 
3.03-3.09 (2H. m) , 3.67 (1H, br), 3.96-3.99 (2H, m), 4.67 (1H, br d, J = 3. 2 
Hz), 6.03 (2H, dd, J = 0. 8, 3. 2 Hz) , 6.44 (2H, dd, J = 1. 6, 3. 2 Hz), 6.51 (1H, 
dd, J = 1.2, 5.2 Hz), 6.76 (1H, br), 6.86 (2H, br s) , 7.70 (2H, dd, J = 0. 8, 
1. 6 Hz), 8. 18 (1H, d, J = 5. 2 Hz). 

mmm 5 3 

1- {4 - [2-757-4, 6-y (2-7UJ1/) -5-k'U5y^l/] 
— 2 — bf U i?M - 4 - fcf^U ztytDV-R^isV— h 




OH 
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'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 1.17 (3H, t, J = 7. 2 Hz) , 1.44-1.53 (2H, m) , 
1.78-1.80 (2H, in), 2.56-2.62 (1H, m), 2.90-2.96 (2H, m) , 4.06 (2H, t, J = 7. 2 
Hz), 4.16-4.19 (2H, m) , 6.04 (2H, d, J = 3. 2 Hz) , 6.43 (2H, dd, J - 1. 2, 3.2 
Hz), 6.54 (1H, dd, J = 0. 8, 4. 8 Hz), 6.78 (1H, br) , 6.87 (2H, br s). 7.69 (2H. 
d, J = 1.2 Hz), 8. 19 (1H, d. J = 4. 8 Hz). 

mmm 5 4 

ATI - {4- [2-757-4, 6 (2-7UJW - 5 - fc° U 5 y-JW -2 
-f'Jy)H -l, 2-i^>y75> 




•H NMR (400 MHz, CDC 1 3 ) <5 ppm; 2.93 (2H, t, J = 5. 6 Hz). 3.36 (2H, td, J = 
5.6, 5. 6 Hz). 4.96 (1H, br t, J = 5.6 Hz), 5.30 (2H, brs), 6.06 (2H. dd. J 
= 0.8, 3.6 Hz), 6.31 (2H. dd. J = 2. 0. 3. 6 Hz), 6.34-6.35 (1H. m), 6.55 (1H. 
dd, J = 1. 6, 5. 2 Hz) , 7. 49 (2H, dd, J = 0. 8, 2. 0 Hz) , 8. 22 (1H, dd. J = 0. 8. 

no 
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5. 2 Hz) . 

mmm 5 5 

ATI - {4- [2-757-4, 6 (2-7V)V) - 5 - fcf >J 5 i?~)V] -2 



1, 3-^75/^n;t>§fflK 1 2 Ot:teTSaS094 6 tRI«©^tfeT?^JSRb 
&. 

'H NMR (400 MHz, CDC1 3 ) <5 ppm; 1.74 (2ft tt, J = 6. 8, 6. 8 Hz) , 2.83 (2H, t, 
J = 6. 8 Hz) , 3. 37 (2H, dt, J = 5. 2, 6. 8 Hz) , 5. 08 (1H, br t, J = 5. 2 Hz). 5. 28 
(2H, brs), 6.06 (2H, dd, J = 0. 8, 3. 6 Hz), 6.30-6.32 (1H, m), 6.31 (2H, dd, 
J = 1. 6, 3. 6 Hz) , 6. 53 (1H, dd, J = 1. 6. 5. 2 Hz) , 7. 49 (2H, dd, J = 0. 8, 1.6 
Hz) . 8. 21 (1H, dd, J = 0. 8. 5. 2 Hz) . 



Nl- {4- [2-75V-4, 6-v? (2-7UJW — 5 — k* U 5 ~J—)V] -2 

-trusw -1. 4-y^>s^T3i> 



1, 4-y75y^>^^ 1 2 OlCfcT^iStfH 6 fcH«CD*ft^J«bfc. 
'H NMR (400 MHz, CDC1 3 ) <5 ppm; 1.49-1.68 (4H, m), 2.71 (2H, t, J = 6. 8 Hz) , 
3. 27 (2H, t, J = 6. 4 Hz) , 4. 77 (1H, br) , 5. 29 (2H, br s) , 6. 06 (2H, dd, J = 
0.8, 3. 6 Hz), 6.30-6.32 (1H, m), 6.31 (2H, dd. J= 1.6. 3. 6 Hz), 6.54 (1H, 





in 
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dd. J = 1. 2, 5. 2 Hz), 7. 49 (2H, dd, J = 0. 8, 1. 6 Hz), 8. 21 (1H, dd, J = 0. 8, 
5. 2 Hz) . 

mmm 5 7 

5- [2- (y^?;v7sy) -4-try^;w -4- (2-7U;w -6- (3 

-7U ;U) - 2-t°iJ5yt5 > 



5- (2 -^;^n-4-tru> ? ;w -4- (2-7U;w -6- (3-7>j;w 

- 2-tf U$v^5>/Bl\ 8 O'CrCXlHWH 3 iBIfllO^^riEbfc. 
■H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.99 (6H, s) , 6.07 (1H, d, J = 3. 6 Hz), 
6. 44-6. 46 (2H, m) , 6. 48 (1H, dd, J = 1. 2, 4. 8 Hz) , 6. 53 (1H, s) , 6. 76 (2H, 
br s), 7.14 (1ft s) , 7.58 (1H, dd, J = 1. 2, 1. 2 Hz) , 7.70 (lft d, J =1.6 Hz), 
8. 17 (1H, d, J = 5. 2 Hz). 



5- [2- (y/W5/) -4-fcTUSW] -4- (2-7'J^) -6- (2 
-^X-;|/) -2-k 8 'J5yt5> 



5- (2-7;i/*D-4-trU5?;W -4 - (2-7<j;V) -6 - (2-5FX-JI/) 
- 2-H'J5^t5>^^» 8 0*C^TH»J4 3 t ^©TJ&T^J&Lfco 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.00 (6ft s), 6.02 (lft dd, J = 0. 8, 3. 6 Hz) , 
6.45 (1H, dd, J = 2.0, 3. 6 Hz), 6.52 (lft dd, J = 1. 2, 5. 2 Hz). 6.59 (1H, s) . 




■mm 5 8 
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6.62 (1H, dd, J = 1. 2, 4.0 Hz), 6.81 (2H, brs), 6.91 (1H, dd, J = 4. 0, 5.2 
Hz), 7.59 (1H, dd, J = 1. 2, 5. 2 Hz). 7.71 (1H, dd, J = 0. 8. 2.0 Hz), 8.20 (1H, 
dd. J = 0. 8. 5. 2 Hz) . 



5- [2- -4-t°u^;i/| -4- (2-^u;i/) -6- (3 



5- (2-7;M-n-4-tfU^;i/) -4- (2-7UJW - 6- o-^x-;!/) 

- 2 - t: U 5 5 > £ 80t t TlUM^J 43t ^#©^1?^ Ufec 

'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 2.94 (6H, s) . 6.06 (1H, d, J = 3. 2 Hz), 
6.39-6.46 (3H, m) , 6.78 (2H. br s) , 7.05 (1H, dd, J = 1. 2, 4. 8 Hz) , 7.34- 
7.39 (2H, m), 7.68 (1H, d, J = 1. 2 Hz), 8.07 (1H, d. J = 4. 8 Hz). 

mmm 6 o 

5- [2- (y^^75;) -4-tfUvMH -4- (2-?V)l) -6- (2 



5- (2-yj]/^U- -4- (2-7'Jjl/) - 6- ( 2 - t° U 

'H NMR (400 MHz, DMS0-d B ) 6 ppm; 2. 84 (6H, s), 6. 19 (1H, dd, J = 0. 8, 3. 2 Hz), 
6.26 (1H. br), 6.28 (1H. dd. J = 1. 2. 5. 2 Hz). 6.46 (1H. dd. J = 1. 6. 3. 2 Hz). 



MM 5 9 
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6.95 (2H, br s), 7.25 (1H. ddd, J = 1. 2, 4.8, 7. 6 Hz), 7.38-7.40 (lft m), 

7.68-7.73 (2H, m). 7.87 (1H, dd, J = 0.4, 5. 2 Hz), 8.36-8.38 (1H, m). 

mmm e 1 

5- [2- &*?-)V7^;) -A-\ZW)V\ -4- (2-7'J;W -6- (3 



5- (2-y)\s*U-4-¥ViSM -4- (2-7UJW -6- (3-tf'J^) 
-2-tfUa^5>§ffiV^ 8 O*CfcTllJfe0i|4 3 tm«<Z)^Tf^bfc„ 
'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.87 (6H, s), 6.17 (1H, dd, J = 0. 8, 3. 6 Hz), 
6.36 (1H, dd, J =1.2, 5. 2 Hz) , 6.39 (1H, br), 6.46 (1H, dd, J = 1. 6, 3. 6 Hz), 
6. 96 (2H, br s), 7. 27 (1H, ddd, J = 0. 8, 5. 2, 8. 0 Hz), 7. 67 (1H, dt, J = 2. 0, 
8.0 Hz), 7.70 (1H, dd, J = 0. 8, 1.6 Hz). 7.94 (1H, d, J = 5. 2 Hz) , 8.41-8.45 
(2H, in),. 



5- [2- (^^75/) -4-h'UvW -4- (2-7'j;W -6- (4 
- fcf U i>)V) - 2 - fcPJ 5 z?±S. > 



5- (2-7;^n-4-tf U5?;W -4- (2-7U;W - 6- (4-fcfU>?;W 
-2-h°U5So>-=- >£ffl^ 8 0 c CtTH»j4 3 tTO©7j^^b^:„ 
'HNMR (400 MHz, DMSO-d 6 ) <5 ppm; 2.88 (6H, s). 6.17 (1H, d, J = 3. 6 Hz), 6.36 
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(1H, d, J = 5.2 Hz), 6.39 (1H. s). 6.47 (1H. dd, J = 1. 6, 3. 6 Hz), 7.01 (2H, 
brs). 7.24 (2H, d. J = 5.6 Hz), 7.72 (1H, s), 7.95 (1H. d, J = 5. 2 Hz), 8.44 
(2H. d, J = 5. 6 Hz) . 
MMM 6 3 

5- [2- (y^^7S7) -4-t:U^;i/| -4- -6-7x 
—)V- 2 - t°U > 



5- (2-7)VJrU- 4-\ZW)V) -4- (2-7U^) - 6-7i-jW 2 - 
fcf U5yt5>^fflV^ 8 0^C(CTHMM4 3 £|^$!<7377&T--£j&bfco 
'HNMR (400 MHz, DMSO-d 6 ) 5 ppm; 2. 84 (6H, s), 6.12 (1H, d, J = 3. 2 Hz), 6.31 
(1ft br). 6.32 (1H, br), 6.44 (1H, dd. J = 1. 6, 3.2 Hz), 6.85 (2H, br s) , 
7.19-7.26 (5H. m) . 7.67-7.68 (1H, m) , 7.91 (1H, d, J = 5. 6 Hz) . 

mmm 6 4 

5- (2-:?>^>-4-fc?U>W -4, 6-5? (2-^'j;W -2-tfU5i? 



fcjfo^*. ^hU^A (21 mg, 0.931 mmol) ?tn-7'$ (4 ml) 

-frfc^, 5- (2-7Mn-4-t , 'JyJW -4, 6 .(2-7'JJl/) -2- 
h s U5i?t$> (100 mg. 0.310 mmol) £JD;i> ^SlOT^T, M^TfCT5P#W 
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^;-JI/M$tliU, x*y-;ufcTft#?^ 9, SIB-fb^ (63 

mg, 54%) $»tfi|^tlTif: ( 

'HNMR (400 MHz, DMS0-d 6 ) a ppm; 0.92 (3H, t, J = 7. 2 Hz), 1.36-1.45 (2H, m), 
l. 66-1.73 (2H. m), 4.29 (2H. t, J = 6. 8 Hz) , 6. 09 (2H, dd, J = 0. 8, 3. 6 Hz), 
6.45 (2H, dd, J = 1. 6, 3. 6 Hz), 6.69 (1H, dd, J = 0. 8, 1.6 Hz), 6.90 (1H, dd. 
J = 1.6, 5.2 Hz), 6.91 (2H. brs). 7.66 (2H, dd, J = 0. 8, 1.6 Hz), 8.22 (1H, 
dd, J = 0. 8, 5. 2 Hz) . 

mmm e 5 

2- ( {4- [2-757-4, (2-?V)l) - 5 - tf U 5 v ~ -2 



fcfo^^tp, TK^b^-hU^A (15 mg, 0.372 mmol) £ N. N- i? *=F)Vts)Vl± 
75F (4ml) x^k>^Un-;i/ (23 rag, 0. 372 mmol) £jbPA, 



Sfrf^H^T, 8 0tCT3 0^»L,fc. ( 2 - 7;M"D - 4 - t? U 

SW) - 4 , 6-^(2-7'j;W - 2-t!U5^$> (100 mg, 0.310 mmol) £ 

f^^ifciD, HfEte^ (41 mg, 36%) &|»Stfi@#:«i: LT#fc. 

'HNMR (400 MHz, DMSO-d 6 ) 6 ppm; 3.71 (2H, td, J = 5. 2, 5. 2 Hz), 4.30 (2H. 
t, J = 5. 2 Hz) . 4. 84 (1H, t, J = 5. 2 Hz) , 6. 09 (2H, d, J = 3. 2 Hz) , 6. 45 (2H, 
dd, J = 1. 6, 3. 2 Hz), 6.71 (1H, br) , 6.91-6.92 (3H. m), 7.66 (2H, d, J = 1. 6 
Hz), 8. 22 (1H, d, J = 5. 2 Hz). 




116 



Patent provided by Sughrue Mion, PLLC - http://www.sughriie.com 



WO 03/035639 



PCT/JP02/10952 



6 6 

5- [2-7$y-4- (2-7UJV) - 5 - h° U 5 *J—)V\ 
2 - t F D - 2 - k° U v / > 




Kj&^gg*, 5- [2-757-4- (2-7UJW -5-e>J5^J|/] -1, 
2-yhHn-2-t:U^y> (100 mg, 0.393 mmol) tmMtt U -7 A (109 mg, 
0. 787 mmol) Sr^^y-^ (2 mL) }£ira£-t?r, BOik?u\fl)V (134 mg. 0.787 
mmol) £Jn*_5 OtCTl 7B#Wlt#bfco &JftM7@L *1^«MU v^9=- 

mmi$2n^h^7 7j-&m^Tmm?%z£iz£Dm^k&m (48 mg, 4ix) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 0.86 (3H, t, J = 7. 2 Hz), 1.67 (2H, tq, J 
= 7. 2, 7. 2 Hz) , 3. 85 (2H, t, J = 7. 2 Hz) , 6. 37 (1H, dd, J = 0. 4, 9. 6 Hz) , 6. 57 
(1H. dd, J = 1.6, 3.2 Hz), 6.68 (1H, dd, J = 0. 8, 3. 2 Hz) , 6.79 (2H, br s) , 
7.22 (1H, dd, J = 2. 4, 9. 6 Hz), 7.68 (1H, dd, J = 0. 4, 2. 4 Hz) , 7.75 (1H, dd, 
J = 0. 8, 1. 6 Hz). 8. 13 (1H, s). 

mmm 6 1 

5- [2-7I5/-4- (2-:7>j;i/) - 5 - tf U 3 *J—)V\ -1-^JV-l, 

2 -v?k Hp- 2 - t°y>v > 
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•H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 0.89 (3H. t, J = 7. 2 Hz). 1.28 (2H, to, J 
= 7. 2, 7. 2 Hz), 1. 63 (2H, dt, J = 7. 2. 7. 2 Hz). 3. 88 (2H, t, J = 7. 2 Hz) , 6. 37 
(1H. d. J = 9. 2 Hz), 6.57 (1H, dd, J = 1. 6, 3. 6 Hz). 6.68 (1H, d. J = 3. 6 Hz), 
6.79 (2H, br s), 7.22 (1H, dd, J = 2. 4, 9. 2 Hz). 7.68 (1H, d. J = 2. 4 Hz) , 
7. 73-7. 75 (1H. m) , 8. 13 (1H, s). 

mmm 6 8 

5- [2-757-4- (2-7UJW - 5 - K U 5 S>=;W -1- (2-7)1* 
DlfjP) -1, FD-2-tfU^/> 




'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.24 (2H, dt, J = 4. 8, 26.0 Hz), 4.70 (2H, 
dt, J =4. 8, 47. 2 Hz). 6.42 (1H, d. J = 9. 2 Hz) , 6.57 (1H, dd. J = 1. 6, 3.6 
Hz), 6.70 (1H, dd, J = 0. 8, 3. 6 Hz), 6.81 (2H, br s), 7.27 (1H. dd. J = 2. 8. 
9. 2 Hz). 7.68 (1H. d, J = 2. 8 Hz) , 7.74-7.76 (1H. m), 8.11 (1H, s) . 

mmm 6 9 

5 _ [2-7Sy-4- (2-7UJW - 5 - M U 5 *J-)V\ -1- (8-tHo 
^zs-sMT-M -1, 2—i?\i Ho — 2— tfU > 
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8 -ZfU=E- 1 )V&m\f^ 6 tmmo^m-c&j&vrzo 

'H NMR (400 MHz, MeOH-d 4 ) 6 ppm; 1.20-1.31 (8H, m), 1.37-1.45 (2H, m), 
1.62-1.71 (2H, m). 3.42 (2H, t, J =6.8 Hz), 3.92 (2H, t, J = 7.2 Hz), 6.42 
(1H, dd, J = 2.0, 3. 6 Hz), 6.46 (1H. d, J = 9. 2 Hz), 6.75 (1H, d, J = 3. 6 Hz), 
7.27 (1H, dd, J = 2. 4, 9. 2 Hz), 7.46-7.48 (1H, m), 7.53 (1H, d, J = 2. 4 Hz). 
8.03 (1H, s). 

mmm i o 

4- {5- [2-757-4- (2-7UJW - 5 - tf U H i?=L)l] -2 



■H NMR (400 MHz, CDC1 3 ) <5 ppm; 2. 12 (2H, tt, J = 7. 2, 7.2 Hz). 2.41 (2H, t, 
J = 7. 2 Hz) , 3. 67 (3H. s) . 4. 04 (2H. t, J = 7. 2 Hz) , 5. 45 (2H, br s) , 6. 44 
(1H, dd, J = 1.6, 3. 6 Hz), 6.60 (1H, d, J = 9. 2 Hz) , 6.71 (1H. d. J = 3. 6 Hz). 
7.20 (1H. dd. J = 2. 8, 9.2 Hz), 7.24 (1H, d, J = 2. 8 Hz). 7.49 (1H. dd. J = 
0. 8, 1. 6 Hz). 8. 14 (1H. s) . 



5- [2-757-4- (2-7U;W -5-fU5^V] -1- (2-7°Pfc° 
-)V) -1, 2-^b FP-2-t:U>V> 




o 



mm ? i 
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'H NMR (400 MHz, CDC1 3 ) 6 ppm; 2. 49 (1H, t, J = 2. 8 Hz), 4. 82 (2H. d, J = 2. 8 
Hz), 5.31 (2H, br s), 6.45 (1H, dd, J = 1. 6, 3. 6 Hz), 6.61 (1H, dd, J = 0. 4, 
9. 2 Hz) , 6. 74 (1H, dd, J = 0. 8, 3. 6 Hz) , 7. 23 (1H, dd. J = 2. 4, 9. 2 Hz) , 7. 49 
(1H. dd, J = 0. 8, 1.6 Hz), 7.59 (1H, dd, J = 0. 1 2.4 Hz), 8. 16 (IE s). 

mmm 1 2 

5- [2-757-4- (2-"7'j;V) - 5 - 1: U 5 y-JW - 1 — VJV^)V- 
1, 2-ykFo-2-t°'Jyy> 



•H NMR (400 MHz, CDC1 3 ) <5 ppm; 0.96 (6H. t, J = 7. 2 Hz) , 2.16-2.27 (1H, m) , 

3.78 (2H, d, J = 7. 6 Hz), 5.26 (2H, br s), 6.43 (1H. dd, J = 1.6, 3. 6 Hz) , 

6. 61 (1H, d, J = 9. 6 Hz), 6. 68 (1H. dd, J = 0. 8, 3. 6 Hz), 7. 14 (IE" dd, J = 

0. 4, 2. 4 Hz) , 7. 19 (1H, dd, J = 2. 4, 9. 6 Hz) . 7. 48 (1H, dd, J = 0. 8, 1. 6 Hz) , 
8. 12 (1H, s). 

mmm 1 3 

5- [2-7S;-4- (2-7U;W -5-tfU =i^-;KI -1- (2-7^~ 
)V) -1, 2-^tHD-2-k , 'Jy;> 
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'HNMR (400 MHz. DMS0-d 6 ) 5 ppm; 1.80 (3H, s), 4.67 (2H, d, J = 2. 0 Hz) , 6.41 

(1H, d, J = 9. 2 Hz) , 6. 56-6. 59 (1H, m) , 6. 74 (1H, d, J = 3. 2 Hz) , 6. 80 (2H, 

br s), 7.26 (1H, dd, J = 2. 0, 9.2 Hz). 7.72 (1H. d, J = 2. 0 Hz). 7.74 (1H, 
br), 8. 13 (1H, s). 

nmm 1 4 

5- [2 -75 y - 4 - ( 2 - ^ U ;!/) -5-t'U5»] -1-^Jhl, 
2-yk FD-2-fc 0 UvV > 




'HNMR (400 MHz, CDC1 3 ) <5 ppm; 5.14 (2H. br). 5.18 (2H, s) . 6.39 (1H. dd. J 
= 1. 6. 3. 6 Hz). 6. 64-6. 68 (2H. m) , 7. 18-7. 23 (2H, m) . 7. 27-7. 36 (5H.-m), 7. 41 
(1H, dd, J = 0. 8. 1. 6 Hz), 8. 07 (1H. s). 

mmm 7 5 

5- [2-75 7-4- (2-7VJU) -5-tf'J5^-^] - 1 — f V ^>^)V 
-1. 2-v 5 k HP-2-k°Ui/y> 
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XJ 



o 



1 -B~Y-z-^)vy^y^m\^ mmme 6 tmmom&T&f&vtzo 

'HNMR (400 MHz, MeOH-d,) 5 ppm; 0.98 (6H, d, J = 6.0 Hz), 1.60-1.70 (3H, m), 
4.05 (2H, t, J = 7. 2 Hz), 6.53 (1H, dd, J = 1. 6, 3.6 Hz). 6.57 (1H, d. J = 
9.2 Hz), 6.86 (1H, dd, J = 0. 4, 3. 6 Hz), 7.38 (1H, dd, J = 2. 8. 9. 2 Hz) . 7.58 
(1H. dd, J = 0. 4, 1.6 Hz) , 7. 65 (1H, d, J = 2. 8 Hz) , 8. 14 (1H, s) . 

mmm 7 e 

5- [2-757-4- (2-7U)W - 5 -tiD -1- 
Zf^)V) -1, 2 -i?t Hn- 2-tTUSV > 



■HNMR (400 MHz, MeOH-d<) <5 ppm; 0.91 (3H, d, J = 6. 8 Hz) , 0.96 (3H, t, J = 
7. 6 Hz), 1.17-1.28 (1H, m), 1.38-1.50 (1H, m), 1.93-2.04 (1H, m), 3.79 (1H, 
dd, J = 8. 4, 12. 8 Hz), 3. 99 (1H, dd, J = 6. 8, 12. 8 Hz), 6. 53 (1H, dd, J = 1. 6, 
3.6 Hz). 6.58 (1H, d, J = 9. 2 Hz), 6.87 OH, d, J = 3. 6 Hz), 7.39 (1H, dd, 
J = 2.4. 9. 2 Hz). 7.57 (1H, br) , 7.60 (1H. d, J = 2. 4 Hz) , 8.12 (1H, s) . 

m mm 1 1 

5- [2-757-4- (2-7U;W - 5 - £ U 5 i?~)V] - 1 1 , 
2-^h Hn - 2 -If USV > 




O 
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fkitxzrfr&m^ mmm6 6tMi0jftt^Lft„ 

'HNMR (400 MHz, CDC1 3 ) 6 ppm; 0.87 (3H, t. J = 7. 2 Hz) , 1.18-1.42 (10H, m) . 
1.72-1.81 (2H. m), 3.95 (2H, d, J = 7. 6 Hz), 5.17 (2H, bis), 6.43 (1H, dd. 
J = 1-6, 3. 6 Hz), 6. 60 (1H, d, J = 10. 4 Hz). 6. 66 (1H. dd. J = 0. 8. 3. 6 Hz). 
7.16-7.22 (2H, m) , 7.48-7.51 (1H, m), 8.13 (1H. s). 

mmm 1 8 

2- {5- [2-7S7-4- (2-7U;W -5-h°U5v-;H 
- 1, 2 - V k F n - l - h* U v?~ ;W i^y7- F 



■H NMR (400 MHz. CDC1 3 ) <5 ppra; 2. 99 (2H, t. J = 6. 0 Hz). 4. 20 (2H, t, J = 6. 0 
Hz), 5.18 (2H, br s), 6.45 (1H, dd, J = 1. 6, 3.6 Hz). 6.62 (1H. d. J = 9. 6 
Hz). 6.78 (1H, d, J = 3. 6 Hz), 7.22-7.33 (2H, m) . 7.48-7.51 (1H. m), -8.16 (1H. 
s). 

mmm 7 9 

5- [2-72./ - 4 - (2-7'JJW -5-f'J5y-Jl/] -1- (3-7;M- 




N 
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O 



F 



! H NMR (400 MHz, CDC1 3 ) 6 ppra; 2.21 (2H, dtt. J = 6. 0, 6.8, 27. 2 Hz), 4.12 
(2H, t, J = 6. 8 Hz), 4.51 (2H, dt, J = 6. 0, 46.8 Hz), 5.42 (2H, br s). 6.46 
(1H. dd, J = 1. 6, 3.6 Hz). 6.60 (1H, dd, J = 0. 8, 9.2 Hz), 6.75 (1H, d. J = 
3. 6 Hz), 7.20-7.26 (2H, m) , 7.48-7.52 (1H. m). 8.11 (1H, s). 



5- [2 -75 y - 4 - (2-7'J )V) — 5 — fc? U 5 i?—)V\ - 1 - ( 2 - 1 F □ 



MS m/e (ESI) 299 (MH + ) . 

mmm 8 1 

5- [2-75 J-4- (2-7 0)1) - 5 - tT U 5 -1- (3-tKn 

^s-Ju&V) -1, 2-^h Hp- 2-tru^y > 



;MJ 8 o 




o 



OH 
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O 



OH 



3 -3-F-7u^y-)v*mi<K mm.m6 6 £mm<Dj5fe7?&mi>t£o 

'H NMR (400 MHz, MeOH-d 4 ) <5 ppm; 1.98 (2H. dt, J = 6. 4, 6. 4 Hz) , 3.60 (2H, 
t, J = 6. 4 Hz) . 4. 14 (2H, t, J = 6. 4 Hz) , 6. 54 (1H. dd, J = 2. 0, 3. 6 Hz) , 6. 58 
(1H, d, J = 9. 2 Hz) , 6. 89 (1H, d, J = 3. 6 Hz) , 7. 39 (IE dd, J = 2. 4, 9. 2 Hz) , 
7.58-7.60 (1H, m), 7.66 (1H, d, J = 2.4 Hz), 8.15 (1H, s) . 

mnm 8 2 

5- [2-75/ - 4 - (2-7>J;W) -5-b°U5v-;H -1- (2-p<b^ 
v-xeW-l, 2->*fcFP-2-tfU5V y 



'H NMR (400 MHz, CDC1 3 ) 6 ppm; 3.30 (3H, s), 3.70 (2H, t, J = 4.8 Hz), 4.16 
(2H, t, J = 4. 8 Hz) , 5. 23 (2H, br s) , 6. 40-6. 46 (1H, m) , 6. 60 (1H, d, J = 9. 2 
Hz), 6.65 (1H, d, J = 3.2 Hz), 7.20 (1H, dd, J = 2. 4, 9. 2 Hz), 7.31 (1H, d, 
J = 1. 6 Hz), 7. 50 (1H, br), 8. 14 (1H, s). 
MMM 8 3 

5- [2-757-4- (2-7U;W - 5 - tf 'J 5 V=L)V\ -1- [2- ( 1 H 

-i-trn'j;w x^;v] -1, Kn-2-trusv > 




o 
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'HNMR (400 MHz. CDC1 3 ) 6 ppra; 4.21-4.26 (2H. m), 4.28-4.33 (2H, m), 5.12 (2H, 
br s), 6.12 (2H, dd, J = 2. 0, 2.0 Hz), 6.37 (1H, d, J = 2. 4 Hz), 6.43 (1H, 
dd, J = 1. 6, 3. 6 Hz) , 6. 52 (2H, dd. J = 2. 0, 2. 0 Hz) , 6. 57 (1H, d. J = 9. 6 
Hz), 6. 66 (1H, dd, J = 0. 8, 3. 6 Hz), 7. 15 (1H, dd, J = 2. 4, 9. 6 Hz), 7. 47 (1H, 
dd, J = 0. 8, 1. 6 Hz), 7. 84 (1H, s) . 
^MM 8 4 

2- {5- [2-757-4- (2-7VJI-) - 5 - fcf U 5 ;|/] -2-:t^V 
-1, 2-ytFn-l-HU^} 7th75H 




V 

NH 2 

2-7'nt7th75h'S:fflK mMM 6 6 £mM<Dj5m-C&f$,lsfz a - 
'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.52 (2H, s) , 6.38 (1H, d, J = 9. 2 Hz), 6.56 
(1H, dd, J = 1. 6, 3.6 Hz), 6.73 (1H. d, J = 3. 6 Hz), 6.80 (2H, br s), 7.19 
(1H, br s), 7.24 (1H, dd, J = 2. 4, 9.2 Hz) . 7.62 (1H, br s), 7.63 (1H, d, J 
= 2.4 Hz). 7.77 OH, br) . 8. 10 (1H. s). 

mmm 8 5 
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5- [2-757-4- (2-7UJW - 5 - tf U 5 -1- (y^oyn 

\H)V*^)V) -1, 2-ytFD-2-t°»Jyy> 



IM O 

'HNMR (400 MHz, CDC1 3 ) <5 ppm; 0.36-0.41 (2H, m), 0.58-0.65 (2H, m) , 1.22-1.33 
(1H. m), 3.84 (2H, d, J = 7. 2 Hz). 5.16 (2H. br s) , 6.44 (1H, dd, J = 1. 6, 
3.6 Hz), 6.62 (1H, d, J = 9. 2 Hz) , 6.68 (1H, d, J = 3. 6 Hz) , 7.21 (1H, dd, 
J = 2. 4, 9. 2 Hz), 7.32 (1H, d, J = 2. 4 Hz) , 7.48-7.52 (1H, in), 8.15 (1H, s) . 

mmm 8 6 

5- [2-757-4- (2-7'J;W -5-tfU5 5>— ;W -1- [2- (2- 
^h + ylh^y) x^;i/] -l, 2-ykFa-2-k°'JyV> 




I 



l-T'nt-2 - (2 h^rS/X h^r>-) X^ >£/r1 6 6 £ |W|*i<£>yj 

'HNMR (400 MHz, CDC1 3 ) 5 ppm; 3.27 (3H, s) , 3.39-3.46 (2H, m) , 3.53-3.61 (2H, 
m), 3. 81 (2H, t, J = 4. 8 Hz), 4. 19 (2H, t, J = 4. 8 Hz). 5. 50 (2H, br s), 6. 43 
(1H. dd. J = 1. 6, 3. 2 Hz). 6. 59 (1H, d, J = 9. 2 Hz) , 6. 66 (1H, d. J = 3. 2 Hz). 
7.19 (1H. dd. J = 2.4. 9.2 Hz). 7.41 (1H. d. J = 2.4 Hz), 7.50 (1H, d, J = 
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1. 6 Hz), 8. 15 (1H, s). 

mmm s i 

5- [2-757-4, 6 -3? (2-7VJV) - 5 - t: U 5 3^;W - 1 -X5P;P 
-1, 2-ytHn-2-lfiJyy> 



5- [2-757-4, 6-3? (2-7UJW - 5 - fcf U 5 3?r:;K] -1, 2-3? 
t h*n-2-t?U3?7 > v 3>7<ftX^;i/£JBV>, M^iJ6 6 t^«<D^ft"T?Mt 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 1. 15 (3H, t, J = 7. 2 Hz), 3. 89 (2H, q, J = 
7. 2 Hz) , 6. 37 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 48 (1H, dd, J = 0. 4, 9. 2 Hz) , 6. 53 
(2H, dd, J = 1. 6, 3. 6 Hz) , 6.87 (2H, br s), 7.27 (1H, dd, J = 2. 4, 9. 2 Hz) , 
7.61 (1H, d, J = 2.4 Hz), 7.75 (2H, dd, J = 0. 8, 1.6 Hz). 

mmm 8 8 

5- [2-757-4, 6-3? ( 2 —7 U )V) - 5 - t! U 5 3?n;i/| -1-7UJI/ 
-1, 2-3?tFD-2-tfU3?y> 



5- [2-757-4, 6-3? (2-7U;V) - 5 - hf U 5 3?x;l/] -1, 2-3? 
t HP- 2 -tfU3?7 >, ^-fbT'J^fflW *»J6 6 iH#(D77^1?-S-^bfe e 
'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.50 (2H, d, J = 5. 2 Hz), 4.95 (1H, dd, J 
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= 1. 2. 17. 2 Hz) , 5. 08 (1H, dd, J = 1. 2, 10. 0 Hz) , 5. 88 (1H, ddt, J = 5. 2, 10. 0, 
17.2 Hz), 6.43 (2H, dd, J = 0. 8, 3. 6 Hz), 6.52 (1H, dd, J = 0. 8, 9. 2 Hz), 6.53 
(2H, dd, J = 1. 6, 3.6 Hz), 6.86 (2H, br s), 7.32 (1H, dd, J = 2. 4, 9.2 Hz), 
7.50 (1H, dd, J = 0.8, 2. 4 Hz), 7.74 (2H, dd, J = 0. 8, 1.6 Hz). 

mnm 8 9 

5- [2-757-4, (2-7'JiW - 5 - b° U 5 ^~;i/J -i-^ntf 

)V-1, 2-S?fcFn-2-fcri)SV> 




5- [2-7S/-4, 6~iS (2-7UM - 5 - fc? U 5 v^l/] -1, 2-*J 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 0.90 (3H, t, J = 7. 2 Hz), 1.76 (2H, tq, J = 
7.2, 7.2 Hz), 3.93 (2H, t, J = 7.2 Hz), 6.12 (2H, brs), 6.44 (2H, dd, J = 
1.6, 3.6 Hz), 6.57 (2H, d, J = 3. 6 Hz), 6.78 (1H. d, J = 9. 2 Hz) . 7.11 (1H, 
d, J = 2.4 Hz), 7.24 (1H, dd, J = 2. 4, 9.2 Hz), 7.53 (2H, dd, J = 0. 8, 1.6 
Hz). 

mm&i 9 o 

5- [2-757-4, 6 - v - 5 - k° U 5 V~ )U] 

-1, 2-ytFn-2-k J 'Jy;> 
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5- [2-757-4, 6-v (2-7UJW - 5 - fcf U 5 ^~ ;W] -1, 2-5* 
fc. 

'HNMR (400 MHz, CDC1 3 ) 5 ppm; 0.90 (3H, t, J = 7. 2 Hz), 1.23-1.34 (2H, m) , 
1.65-1.74 (2H, m). 3.98 (2H, t. J = 7.2 Hz). 6.50 (2H. dd, J = 1. 6, 3. 6 Hz). 
6. 75 (2H. d. J = 3. 6 Hz), 6. 81 (1H, d. J = 9. 2 Hz). 7. 04 (2H, br s). 7. 14 (1H. 
d, J = 2. 4 Hz), 7.22-7.30 (1H. m). 7.56 (2H. d. J = 1.6 Hz). 

nmm 9 1 

5- [2-757-4, 6-v (2-7'JJW - 5 - tf »J 5 -1- (2- 

7*^-;W-l, 2-v?k Fn-2-t:USV> 




5- [2-757-4, 6->> (2-7'JW - 5 - tf U 5 S?-;U] -1, 2-i> 
fcFD-2-tf>J>V>, l-7Dt-2-^>SfflK l£»J6 6 <t|W|$l<£75 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 1.74 (3H, t, J = 2. 4 Hz), 4.65 (2H, q. J = 
2. 4 Hz). 6.41 (2H. dd. J = 0. 8, 3. 6 Hz) . 6.52 (1H. dd, J = 0. 4. 9. 2 Hz) . 6.54 
(2H, dd, J = 2. 0, 3. 6 Hz). 6.88 (2H. br s) . 7.30 (1H. dd. J = 2. 4, 9. 2 Hz). 
7.62 (1H, dd. J = 0. 4. 2.4 Hz). 7.75 (2H, dd, J = 0. 8, 2.0 Hz). 

$mm 9 2 

5- [2-757-4, 6 - v (2-7'JiW - 5 - tf 'J 5 v 5 — ;U] -1- (2- 
7Mni?;W -l, 2-7tHn-2-t!U^;> 
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5- [2-7$/-4, 6-y (2-7'J^) - 5 - t£ U 5 i?-)V\ -1, 2 

h HO- 2-tfU SV >, l-3-F-2-7Mni^>^ffl^ fH»J6 6£ 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 4.22 (2H, dt, J = 4. 8, 26.0 Hz), 4.64 (2H, 
dt, J = 4. 8, 47. 6 Hz), 6. 38 (2H, dd, J = 0. 8, 3. 6 Hz), 6. 52 (2H, dd, J = 1. 6, 
3. 6 Hz), 6.52 (1H, d, J = 9. 2 Hz) . 6.87 (2H, brs), 7.30 (1H, dd, J = 2. 8, 
9.2 Hz), 7.59 (1H, d, J = 2. 8 Hz), 7.74 (2H, dd, J = 0. 8, 1.6 Hz). 
$£Xm 9 3 

5- [2-757-4- (2-7UJW - 5 - h° U 5 S^U] -1- (3-5PX~ 
)V) -1, 2-^fc Ho-2-fcfUvV y 




Rf&Wm*. 5- [2-y$y-4- (2-7UJW - 5-H'J = y^iV] - 1, 
2-i^k Ho- > (50- Eg, 0. 197 mmol) , 3^:7 ;n >- 3 -^D:zy 
2T=yvY (50 mg, 0. 393 mmol) ~%xmWM (4 mg, 0. 0197 mmol) £N, N-i^7 
?MM75 H (3ml) £ ^ k° U i-? > (31 mg, 0.393 mmol) 

^»#^o^ H^^ , 7^-^ffll/iTlt^-r^il<h^iD^fB'fb'a-#) (34mg. 51%) 
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•H MR (400 MHz, DMS0-d 6 ) 6 ppm; 6.47 (1H, dd, J = 0. 8, 9.6 Hz). 6.59 (1H, 
dd, J = 1.6, 3. 2 Hz). 6.78 (2H. br s). 6.82 (1H. dd. J = 0. 8. 3. 2 Hz). 7.28 
(1H, dd, J = 2. 4. 9. 6 Hz), 7.35 (1H. dd. J = 1. 6, 5. 2 Hz), 7.61 (1H. dd. J 
= 3.2. 5. 2 Hz), 7.71 (1H. dd. J = 0. 8. 2. 4 Hz). 7.78-7.81 (2H. m), 8.23 (1H. 
s). 

MMM 9 4 

5- [2-757-4- (2-7'JJW - 5 - U 5 -l-7i^-l, 
2 —v 1 1 HP — 2 — fcT'JvV y 



•H NMR (400 MHz. DMSO-d 6 ) 5 ppm; 6.47 (1H, dd, J = 0. 8, 9. 2 Hz) . 6.60 (1H. 

dd, J = 1.6, 3. 6 Hz). 6.77 (2H, br s). 6.82 (1H, dd, J = 0. 8. 3. 6 Hz). 7.32 

(1H, dd, J = 2. 4. 9. 2 Hz), 7.40-7.52 (5H. m), 7.62 (1H, d. J = 2.4 Hz), 7.81 
(1H, dd, J = 0. 8, 1. 6 Hz). 8. 21 (1H. s). 

mmm 9 5 

5- [2-757-4- (2-7UJW — 5 - fcf U 5 i?—)V~\ -1- [ (E) -2 
-7ir;i/-i-xf-JH -1, 2-yt Hn-2-HUvy> 




o 
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H 2 N^N 



N 




O 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.48 (1H, d, J = 9. 2 Hz) , 6.59 (1H, dd, J 
= 1.6, 3. 2 Hz), 6.79-6.84 (3H, m) , 7.15 (1H, d, J= 15. 2 Hz), 7.27 (1H, dd. 
J = 2.4, 9.6 Hz). 7.29 (1H, d. J = 7. 6 Hz), 7.37 (2H, t, J = 7. 6 Hz), 7.51 
(2H. d. J = 7. 6 Hz), 7.78 (1H, dd. J = 0. 8, 1.6 Hz), 7.93 (1H, d. J = 15. 2 
Hz), 8. 06 (1H, d, J = 2. 4 Hz), 8. 25 (1H, s). 



1- {4- [2-757-4, (2-7UJW -5-£U5i^;KI -2- 



RFm#*> X^;P 1- {4- [2-75 7-4, 6-i? (2-7'j;W -5- 
eUS5^-;W -2 -bTUvW -4-tf^U> ? >^;l'#^r ^U— h (59 rag. 0.128 
mmol) — ;i/ (0.8ml) K5K»$1t\ -£-£^5 N*|fejb^- h U (0.2 

ml) fciraATMfcTl 5l$ra&#Ufc. SJ»T^, K)«£@1^x^;i/-e«tti, 



»J 9 6 




OH 
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fccfcDSHEflS^tt (20 nig. 36X) $Sfe@#tl/T#fc. 

'H NMR (400 MHz. MeOH-d 4 ) 6 ppm; 1.60-1.73 (2H. m) . 1.88-1.96 (2H. m), 
2.50-2.60 (1H, m). 2.96-3.05 (2H. m). 4.17-4.25 (2H. m), 6.25 (2H. dd, J = 
0. 8. 3. 6 Hz) . 6. 40 (2H, dd, J = 2. 0, 3. 6 Hz) , 6. 58 (1H. dd, J = 1. 2. 5. 2 Hz) , 
6. 78 (1H, br) , 7. 55 (2H. dd. J = 0. 8, 2. 0 Hz) . 8. 20 (1H. dd. J = 0. 8. 5. 2 Hz) . 

mmM 9 7 

4- {5- [2-T57-4- - 5 - 1: U 5 ;K] 

-l, 2-i?fc Ha- l -tfUi^n;W ggs& 




^^/V 4- {5- [2-7S7-4- (2-7'J)W — 5 - tf U 5 i?=-)l~\ -2 
-^V-l, 2-ytKo-l-t:Uy-M ^yx-hSffl^, mMM 9 6 

] H NMR (400 MHz. DMS0-d 6 ) (5 ppm; 1.89 (2H, tt, J = 7. 2. 7. 2 Hz) . 2.21 (2H, 

t, J = 7.2 Hz). 3.91 (2H. t. J = 7. 2 Hz) . 6.37 (1H, d, J = 9. 2 Hz) . 6.56 (1H. 

dd. J = 1.6, 3.6 Hz). 6.70 (1H. d. J = 3. 6' Hz). 6.79 (2H, br s) . 7.22 (1H, 

dd. J = 2. 4, 9. 2 Hz), 7.65 (1H, d, J = 2. 4 Hz) , 7.74-7.76 (1H, m) . 8.15 (1H, 
s). 

$mm 9 8 

5- (2-7;i/^-P-4-tf Vz?)V) -4- (2-7>j;W -2-b°U5^n;i/T 
5 > 
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F 



2- (2-^;p^-n-4-^U> ? ;i/) -1- (2-7UJW -i-x^/>*m>, 

■H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.59 (1H, dd, J = 1. 8, 3.6 Hz), 6.81 (1H, 
dd, J = 0.8, 3.6 Hz), 7.06 (2H, br s, 2H), 7.13 (1H, s), 7.18-7.22 (1H, m), 
7.70 (1H, dd, J = 0.8. 1. 8 Hz) , 8.21 (1H, d, J = 5.2 Hz), 8.27 (1H, s) . 
^MM 9 9 

4- [2-757-4- (2-7'JJW - 5 - t? U 5 ^~ Jl/] -1, 2-yhh'O 
- 2-h°U^y > 




O 



5- (2-:7;i^n-4-fc:u>?;i/) -4- (2-7'j;v) - 2 - tfu ss^n^y 

5> (3.00 g, 11.70 mmol) ©2g£&^ (15 mL) - tK (15 mL) 1 0 CTCtCT 

DfeS^^M, 7jc^T^, 6 0t:(CT2 2^^b> HfBrtil^ (2. 19g, 
70X) ^Mi^ibtffe. 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 5.93 (1H, dd, J = 1. 8, 6. 8 Hz), 6.26 (1H, 
d, J = 1. 8 Hz) , 6. 59 (1H, dd, J = 1. 8, 3. 4 Hz) . 6. 82 (1H, dd, J =. 0. 8, 3. 4 
Hz), 6.96 (2H. br s), 7.31 (1H, d, J = 6. 8 Hz), 7.78 (1H, dd, J = 0. 8, 1.8 
Hz). 8. 19 (1H. s). 

vkTommm i o o - 1 4 2 izmmfDfcs&mz, 4- 12-757-4- (2-7 

16, 6 6, 43 7c 9 6 KfBm^&^DT^&bTc,, 
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mmm 100 

4- [2-757-4- (2-7'j;U) 
2 -s?k Hp- 2 -t!U>V > 



- 5 - try 5 ^-;H - i -^>^;i/- i , 




MS m/e (ESI) 345 (MH + ) . 

$mm 101 

4- [2-75 J -A- (2-^u;w) 
1, 2-ykFn-2-H'Jyy> 



- 5 - b° U 5 5?=.)V] - 1 -^ai^^Jl/- 




MS m/e (ESI) 359 (MH + ) . 

mmm 102 

4- [2-757-4- (2-7U;W - 5 -h°U 5i^-;H 
)Vzfu\i)V) -1, 2 -i^b Ha- 2 -b°U>V> 



- 1 - (3 -"7x11 




MS- m/e (ESI) 373 (MH + ) . 

mmm 1 o 3 

4- [2-75 7-4- (2-7UJW -5-bU5i^;KI -1- (2-7)l>Jr 
u^y~J)V)-l, 2-^hHn-2-fc!Uy/> 
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O F 



MS m/e (ESI) 363 (MH*) . 

mmm 1 o 4 

4- [2-757-4- (2-7'JjW - .5 - k 1 U 5 y-JW -1- (3-7)^ 




o 



MS m/e (ESI) 363 (MH + ) . 

mmm 1 o 5 

4- [2-757-4- (2-^U;W - 5 - tf U 5 -1- (4-^;i/^ 

D^>^;i/)-l, 2-i^t Fn-2-t!U^y > 




o 



MS m/e (ESI) 363 (MH*) . 

mmm 1 0 6 

4- [2-757-4- (2-7U;W - 5 - Id U 5 z?~M -1- (2, 4-v 
7)V*u^yz?)V) -1, 2-7tFo-2-h'Uy/> 




O F 
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MS m/e (ESI) 381 (MH + ) . 
MMM 10 7 

4- [2-757-4- (2-7U;i/) -5-t?U5>^;i/] -1- (2, 5-v> 

•7)VJrw<>i?)v) -l, kp- 2 -trusty > 



MS m/e (ESI) 381 (MH + ). 
«M 10 8 

4- [2-757-4- (2-7U;i/) - 5 - h° U 5 v^;K) -1- (3-bU7 
)V^-u^)V^>-J)V) -1, 2-v^fc Fa-2-t?U>V > 

H 2 N N JC^ 



MS m/e (ESI) 413 (MH + ). 
3IJS0!I 10 9 

4- [2-757-4- (2-7'JJW -5-^'J5i?-JV] -1- (4- HJ7 
;^P7?)K>y» -l, 2-yhKn-2-eu^/> 



MS m/e (ESI) 413 (MH + ). 

mmm 1 1 o 

4- [2-757-4- (2-7UJW - 5 - k° U 5 v 5 " -1-^^-1, 

2->>t Fo-2-tru^y> 
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O 



MS m/e (ESI) 269 (MH + ) . 

mmm 1 1 1 

4- [2-757-4- (2-yV)V) -5-tfUSi?-JH -1-X^-l, 
2 -~Jt HP — 2 — fcfl) >V > 




o 



MS m/e (ESI) 283 (MH + ) . 
112 

4- [2-7 5 7-4- (2-^U;W) - 5 - t° U 5 >*~;H - 1 - ~fu \f.)V- 1 , 
2-^fc Hp- 2-fcfU vV > 




O 



MS m/e (ESI) 297 (MH + ). 
»J11 3 

1 - 7JJV-4- [2-757-4- (2-7U;W - 5 - b° U 5 S^K) -1, 

2 H P - 2 - tf U 5V > 




O 
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MS m/e (ESI) 295 (MH + ). 
MMm 114 

4- [2-757-4- (2-7'j;i/) -5-HU5^-;i^3 
;W -1, KP-2-t°U>>V> 

H 2 N N_. 0 , 
N 'J 



-1- (3 




MS m/e (ESI) 309 (MH + ). 
1 1 5 

7- {4- [2-757-4- (2-7VJI) -5-t°U5^~;H -2-^V 
-1, 2-i^t HP- 1 -tf'Jv^l/} 




MS m/e (ESI) 364 (MH + ) . 

mmm 1 1 6 

4- [2-757-4- (2-7U)l/) -5-t!U$^;H -l-y^n^J|/ 
73^-1, 2-yt h*a-2-HUv/> 




MS m/e (ESI) 323 (MH + ). 
H»J 117 

4- [2-757-4- (2-^U;W - 5 - h° U 5 i^K) -1- (3-7)lj- 
D7"DtVW -1, 2-i;tHD-2-h , 'Jyy> 
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O 



MS m/e (ESI) 315 (MH + ). 

mmm us 

4- {4- [2-7Sy-4- (2-7UJ0 - 5 - fcf U 5 
-1, 2-^tFn-l-h t Uy-JH ^D-hU^ 




o 



MS m/e (ESI) 322 (MH + ) . 

mmm 1 1 9 

4- [2-TS/-4- (2-7UJV) - 5 - H U 5 *? =.)V\ -1- 
-3—\£Vi?)V*?-)V) -1, 2-S?t Fn-2-tfU>V> 




o 



MS m/e (ESI) 380 (MH + ) . 
H»J 12 0 

4- [2-75/ - 4 - (2-7'JJW - 5 - tf U 5 -1- (2-tf U v? 




O 
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MS m/e (ESI) 346 (MH*) . 
^MM 121 

4- [2-757-4- (2-yVJl) -5-tf'JS 



^ - i - ( 3 - tf U 




MS m/e (ESI) 346 (MH + ). 
12 2 

4- [2-757-4- (2-^U;W -5-fU5yZJP] 
-1, 2-i?h HD-2-b°'J^7 > 



H 2 N N 



1 - (4-k!U> ? 




MS m/e (ESI) 346 (MH + ). 
12 3 

4- [2-757-4- (2-7'J^) - 5 - t° U 5 
-1, 2->?t HD-2 -t°'J^/> 



- 1 - (2-7>~ 




MS m/e (ESI) 307 (MH + ) . 
12 4 

4- [2-757-4- (2-7UM - 5 - tf >J 5 ^-7I/| -1 
-HJ7MD7"^) -1, 2-S^h FD-2-t?U>V> 



- (4, 4, 4 
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O 



MS m/e (ESI) 365 (MH*) . 

mmm 125 

4 _ [2 -r^ y - 4- (2-y}))l>) -5-h°U5^n;H -1- (2-*h* 

• ylfjV) -1, HD-2-fcfUSV > 




o 



MS m/e (ESI) 313 (MH + ) . 

mmm 126 

4 _ [ 2 -7S;-4- (2-7'JJl/) -5-bfU5^-;H -1- (2-^>^ 
2 -S?t HD- 2-fcTUvV > 




o 



MS m/e (ESI) 321 (MHV 

mmm 127 

4 _ [2 _ TS y_ 4 _ (2-7UJW -5-k°U5v~Jl/l -1- (2-* 3^ 
7'JJl/) -1, 2-i?tFD-2-lf'Jy/> 




o 
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MS m/e (ESI) 309 (MH+) . 

mmm 128 

4- [2-757-4- ( 2 -7 U )\>) - 5 - tf U 5 ^ ~ ;H -1 — f\!°?7)V- 
1, 2-ytFD-2-fU^y> 




o 



MS m/e (ESI) 311 (MH + ) . 
12 9 

4- [2-757-4- {2-yV)V) - 5 -t'U^v'n;!/] -1- (2- 
njV) -1, 2->?t FD- 2-tfU>V > 




MS m/e (ESI) 323 (MH + ) . 
mMM 13 0 

4- [2-757-4- (2-7'JJV) -5-k''J5^iH -1- (3-^^)1 

- 2-y^-)V) -i, 2-i^t > 




MS m/e (ESI) 323 (MH*) . 
H WU 13 1 

4- [2-75 7-4- (2-7'J;V) - 5 - 1: D 5 ^~;KI -1- (3-7-3M1/ 
-1, FD- 2-t!U> ? 7> 
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MS m/e (ESI) 325 (MH + ) . 

nmm 1 3 2 

4- [2-757-4- (2-7U;P) - 5 - tf U 5 z?—)Vl -1- (4-^^ 
~ 3-^>^~)V) -1, Fn-2-If>J^y > 




O 



MS m/e (ESI) 337 (MH + ). 
§H»J 1 3 3 

4- [2-757-4- (2-7UJW - 5 - b° U 5 i?~JP] -1- (2-7DH 

—)V) - 1 , Ka- 2 -eu>v > 




o 



MS m/e (ESI) 293 (MH + ) . 

mmm 134 

4- [2-757-4- (2-7U;W -5-t°U5^-;W -1- (2->?X^ 
^7 5/XfJl/) -1, 2-> 5 bHD-2-t°Uv>V> 
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MS ra/e (ESI) 354 (MH + ) . 

mmm 1 3 5 

4- [2-757-4- (2-7'J;W - 5 - h° U 5 ~;i/J -1- (2, 2, 2 
-h>J7MDlf;i') -1, 2-ykFo-2-k s "Jy;> 




o 



MS m/e (ESI) 337 (MH + ) . 

mmm 1 3 6 

4- [2-757-4- (2-7'j;W -5-t°U5 s? - ;u] -1- (2-7;^ 

nifjw -1, 2-> 5 t FD-2-tru^y > 




MS m/e (ESI) 301 (MH + ) . 
§I»J 13 7 

4- [2-757-4- (2-7U;W - 5 - tf U 5 ~>^;!/J -1- (1, 2, 2, 
2-fh77MDXfj!/) -1, 2-i/t KD-2-t°U^7> 
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MS m/e (ESI) 355 (MH + ). 
MffiM 13 8 

4- [2-y$y-4- (2-7<j;w) - 5 - e u )V\ - 1 - (2, 2— s> 

7MDX5 1 ;i/) -1, 2-yhHn-2-k'iJy;> 




o 



MS m/e (ESI) 319 (MH + ). 

mmm 139 

4- [2-757-4- (2-^U;W -1- 




O 



MS m/e (ESI) 327 (MH + ). 
14 0 

{4- [2-T5/-4- (2-7'j;W -5-hfU5v?n;H -2-^V-l, 




o 
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MS m/e (ESI) 327 (MH + ) . 

mmm 1 4 1 

{4- [2-757-4- (2-7U;W - 5 - tf U 5 ¥-)\>] -2-rt^y-l, 
2->?h Hp- 1 -tru^-JM gft& 




o 



MS m/e (ESI) 313 (MH + ) . 
14 2 

4- {4- [2-T5/-4- (2-7'JJl/) - 5 - fcf' J 5 - 2 -t+V 

-1, 2->?t HD- 1 -t:U>?-;H 




o 



MS m/e (ESI) 341 (MH + ). 

mmm 143 

Nl, {4- [2-75Z-4- (2-7V)V) -5-b°U 

$f/-;H -2-^+7-1, 2 -^t hd- 1 -try v-ji} r-fehrsH 




{4- [2-757-4- (2-7U^) - 5 -tf'J 5»] -2-^+7-1, 
2-i^t Hn- 1 -tf'Jv'-;!/} (10 mg, 32 Mmol) , l-kFn+^> 
7h'J77-^ (15 mg, 98 Aimol) , 3- (3'-^73MU75 7 y'u \Z)V) -1 
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-X?\Jkfr;M$$M$ h* (15 mg, 96 uml) , :&^X^75 > (18 mg, 164 m 
Diol)*3ctt;hUX^;VT$> (22jiiL,160 wmol) CDN, N-y^fMJl/A7 5 
K (1.0 mL) I«ilBHTl 7P$^m#bfc„ S«^7K^T#^Ufc^ ^ 

wtJLj-MzxMiti urco fii^i^i/^ h p l c .ctis u mmt&m (0.73 

mg, 6%) £#fco 
MS m/e (ESI) 368 (MH + ). 
1 4 4 

•N1-7X-J1/-2- {4- [2-757-4- (2-~7U;W -5-lfU5y- 
;H -2-^V-l, 2->>fc Ha-l-h!U^-;W 7"fe h75 F 



7X'J >£fflV\ HWJ 14 3 «hIwJ^(D^T-&^bfCo 
MS m/e (ESI) 388 (MH + ) . 

mxm 1 4 5 

4- [2 -75 7 -4, 6-^ (2-7'JM -5-fU5^V] -1, 2-v= 
t HO - 2 -tf U>V > 



5- (2-7;i/^n-4-tf»Ji>;l/) -4, - 2 -tfU 5^ 

x;i/73>^fflv\ ^»!j9 9 tmm^m^ntco 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.13 (1H, dd, J = 1. 6, 6. 8 Hz), 6.19 (1H, 
d, 1 = 1.6 Hz), 6.51-6.56 (4H, m). 6.91 (2H, br s) , 7.48 (1H. d, J = 6. 8 Hz), 
7.74-7.78 (2H, m). 

srF&mffimi 4 6-i 4 8 \zw.m<D\t<&m\%. 4- [2-757-4, 6—5? (2 
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-7'J;W -5-t°U$y-JW -1, 2-yhKD-2-h°Uyy>€fflK H 
»J 1 6 £fcte6 6 fcSamo^fetipDT^Lfc. 

n»y 14 6 

4- [2-757-4, 6 (2-7'j;W -5-t°U5y^JW -l-^^W 
-1, 2-ytHn-2-h'U^y> 



MS m/e (ESI) 335 (MH + ) . 
14 7 

4- [2-757-4, 6->? (2-7'J^) - 5 - tf U 5 5?=:;U] - 1 -X=PJU 
-1, 2-ytHo-2-H'J-7y> 



MS m/e (ESI) 349 (MH + ) . 

mmm 1 4 8 

4- [2-757-4, 6 (2-7'JJW - 5 - 1: U 5 i^;i/J -1-^Ot! 
)V- 1 , 2 -i? t H o - 2 - £ U 5V > 



MS m/e (ESI) 363 (MH + ) . 
MMM 14 9 

5- [2-75 7-4, 6-S? (2-7U;W — 5 - If U 5 -1- (3- 




O 
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t Ko^->yntf;i/) -l, 2-ytFn-2-t°'Jyy> 




5- [2-757-4, 6->? (2-7U^) - 5 - t° U 5 *J~)V] -1, 2-V 
MS M? (ESI) 379 (MH + ) . 

mi&m 150 

4- [2-757 - 4 - (2-7'j;W -5-h°U5y^H -2-tfU> ? >^;U 




5- (2-7;^D-4-h°U^;i/) -4- (2-7UJW - 2 - tf U 5 ^-^7 
5> (300 mg, 1.17 mmol) ^v7Mbt h U yAW^^^M^y H (3 mL) 

iSM'fb7> ; ex^A7x^ (X2> i:t»il mmm*te7kmm-i-bvo2* 

^^y-;i^=i 0 : 1) iz^Vfcm. ^xf;i/x-f;K:x^b, 4ifB<fb£-#i (10 

mg, 350 zm&mfotisTmtco 

•H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.40 (1H, dd, J = 1. 2, 5.2 Hz), 6.51 (1H. 
d, J = 1. 2 Hz) . 6. 54 (1H, dd, J = 1. 6, 3. 4 Hz) , 6. 60 (1H, dd, J = 0. 8, 3. 4 
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Hz). 6.89 (2H, br s). 7.72 (1H, dd, J = 0. 8. 1.6 Hz). 8.04 (1H, d. J = 5. 2 
Hz). 8. 18 (1H. s). 
m&M 1 5 1 

5- (2-*h^>-4-t!U>W -4, 6-^ (2-7'j;U) 



'HNMR (400 MHz. DMSO-d 6 ) 6 ppm; 3. 88 (3H. s) . 6.08 (2H. d. J = 3. 6 Hz) , 6.44 
(2H. dd. J = 1. 6, 3. 6 Hz) . 6. 73 (1H, br) . 6. 87-6. 94 (3H. m) , 7. 65 (2H, d. J 
= 1. 6 Hz) , 8. 23 (1H. d. J = 5. 2 Hz) . 

mmm 152 

5- (2-lh^>-4-tfU^V) -4, 6-^ (2-7'j;W -2-If'J5y 
^5 > 



;—)V*m^. *J6^6 4£rat*©#j*T£j5fcL:fc. 
'H NMR (400 MHz. DMSO-d 6 ) <5 ppm; 1. 32 (3H. t. J = 7. 2 Hz). 4. 34 (2H. q, J = 
7.2 Hz). 6.09 (2H, dd, J = 0. 8. 3. 6 Hz), 6.45 (2H, dd. J = 1. 6. 3.6 Hz), 6.70 
(1H. dd. J = 0. 8. 1.2 Hz) . 6. 88-6. 94 (3H. m) , 7. 67 (2H. dd. J = 0. 8. 1.6 Hz) . 
8. 22 (1H, dd, J = 0. 8, 5. 2 Hz) . 
15 3 





152 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



WO 03/035639 



PCT/JP02/10952 



5- (2 4- eusw -4, 6-^ (2-7'j;W -2 -tfus 




•H NMR (400 MHz. DMS0-d 6 ) <5 ppm; 0.95 (3H, t, J = 7. 2 Hz), 1.72 (2H, tg. J 
= 7. 2, 7. 2 Hz) , 4. 25 (2H, t, J = 7. 2 Hz) , 6. 09 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 45 
(2H. dd, J = 1. 6, 3. 6 Hz) , 6. 70 (1H, dd, J = 0. 8, 1. 2 Hz) , 6. 89-6. 94 (3H, m) , 
7.67 (2H, dd, J = 0. 8, 1.6 Hz), 8.22 (1H, dd, J = 0. 8, 5.2 Hz). 

mmm 154 

5- (6-^nn-3-tf'J -J)V) -4- (2-^JL~)l) -2-t!U5^;l/7 
5 > 




2- (6-^nn-3-tfij^w -3- (^wsy) -1- 

'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.73 (1H, dd, J = 1. 2, 4.0 Hz), 6.94 (2H, 

br s), 6. 98 (1H. dd, J = 4. 0, 5. 0 Hz), 7. 59 (1H, dd, J = 0. 8, 8. 2 Hz), 7. 67 

(1H. dd, J = 1. 2, 5. 0 Hz), 7. 83 (1H, dd, J = 2. 4, 8. 2 Hz). 8. 17 (1H, s), 8. 36 
(1H, dd, J = 0. 8, 2. 4) . 

mmm 155 

5- (6-#on-3-eUvW -4-7x^-2-k°'J5y-^75> 
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2- (6-*nn-3-ifU5?;W -3- -1-71^- 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 7.01 (2H, br s). 7.27-7.40 (5H. m), 7.42 (1H, 
dd, J = 0. 8, 8. 2 Hz), 7. 55 (1H, dd, J = 2. 8. 8. 2 Hz), 8. 14 (1H, dd. J = 0. 8, 
2. 8 Hz), 8. 35 (1H. s). 

mmm 1 5 6 

5- (6-^7Pn-3-fc:U^;U) -4- ( 3 - 7)V*U 7 ~)V) -2-tf'JS 




2- (6-i>Da-3-t°U^;W -3- (zS*^)VTS.J) -1- (3-7JI 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 7.00-7.06 (1H, m) , 7.07 (2H, br s) . 7.15-7.25 
(2H, m), 7.33-7.39 (1H, m) . 7.44 (1H, dd, J = 0. 6, 8. 2 Hz), 7.58 (1H, dd, J 
= 2.6, 8. 2 Hz), 8.18 (1H. dd, J = 0. 6, 2. 6 Hz), 8.38 (1H, s) . 

&mw\zfrfrz>Mm£, (i) ~cm:to-£n%ik&m%, 75V */>%mw ca^ 

th©75F : 7y>A 1 ^cDNA^CHOKl»Tli|gI$t < ^-(E>$| 
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4»£6 6.7 m g/m 1 <D# yrtZmmztzZk^ \Z 2 OmM HEPESi® 
i (10mM MgCl 2 , 10 OmM N a C 1 £^tf ; p H 7 . 4 ) £iDx.i« 
Lfco ^©SIH»^0. 4 5ml f£ hU^AHff$L£;6 0 nMcD^OD;/^ 
□ ^>WT/y> ( 3 H-CCPA> NENtti) 0.0 2 5mltBt^M 
0. 0 2 5ml £*Dx.fco iTCDSl^r 30^12 0^#fi^> fi?7.Wm?> 
m (GF/B ;Wha tmantti) ±"T;fe»§|;3i&U 8^ fcTKftb 7c 5m 1 
CD 5 0 raM Tr i s -H C 1 WZr 2 EJSfc^bTc. -^CD^ #^7>i£$t;3$;£ 

a >#?>^-T?ii£L<fco 3 h- c c p AVA^&mm^zttTzmmit&m 
<Dmmm<Dnm\%, ^tcd^kj^:^ 5 o%mwm& (1 c 50 ) 

^^tBbfe (OT<«) „ 

mmm (%) = ci- { (B^^b^cD^^TTo^^*-^^^^^^*) / 

(^:^^g-##mWi^^*) } ] x 1 0 0 

•r fmmmm^-t.^ ioomm rp i a < er] - [1-^^-2-71 
nMmm^To m^cDmrn^m: (K^m cheng-prusoff©^ 

ISWJ2 Txy-»A 2A S^#:^fgcDtiJ^ 

T^y>->A 2A g^#:c DN A%m%mm-£1*fcmM* (Receptor B 
i o 1 ogy Inc. *±SD £fflV*T> 75V ~>>A 2A g^{*^lfi#S&ii : &fT 
ofeo dCD3i»^2 2. 2 u g/m 1 <D9>rU7m&\ZUZ>£ s Z>\Z2 OmM H 
EPESWdOmM MgC 1 2 t 1 0 OmM NaClS^tl;pH7. 4) 

z-huz-MmisTco zom^mmmo. 4 5min, h v^v&mmhtc 500 

nM©2-p- [2-*;^^5> x ^;U] 7x^X^75 7-5' -N-^)V 
T;V#^>-75 F7tV>-> ( 3 H-CGS 2 1 6 8 0; NENttI) 0.0 2 5m 
1 t-UMfc^O. 0 2 5ml ^JnAfco Z.CDm.^iU^: 2 5t:T9 0^#B^> 
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^yxmmmm (GF/B ;Wha tmanttSD _t-T?&S£«3IJfiiSU *^^tK 
^lfc5m 1 <D 5 OmM T r i s -HC 1 2 ©ift^Lfco 

#is>3 L U-i/s>%V>**--eMljEls1to 3 H-CGS2168 0©A 2A ©§^ 

5 0%Pfl§IS (IC S0 ) 
ffiM (%) = [1 - { (ttlfc'ffc'&*Sp«ETT?©»^*-*«raW«S^*) / 

} 1 x 1 0 0 

&*5, £,1££r*£:te> »^^#^E"FT© 3 H- C G S 2 1 6 8 OB&fttt 

mm^TF-r *«pnw«^ttt, ioo^m rpi a#stto 3 h-cgs 2 
1 6 8 om^nmmm^-r ; ^ft^«i¥ftTT*©^irtt«, ^ii^tti 

^MTT© 3 H-CGS 2 1 6 8 0 jfe^Jfe*ftBSS:*"r. 3E4»®lfl*j£»[ (K 
,fi) fck Cheng-Prusoff ©5*«fc 93fc«>fc. 

U.mW3 7T;-»A 2B ^#l«^tt5NECAiicAMPi4l: 

hbO7Ty^>A 2B ^t#:$®fJfliWcCH0Kltt, 1. 5xl0 5 
cell s/we 1 1 £ 2 4 We 1 1 (D^-M^-tSf , — BfeflH*^ Hifc 
^fflbfco 30nM (D 5 ' -iV-I^^+^TS F7fV ~>> (NE C 
A ; ^d^ttSl) JW*fcJ;oTS^n*c AMP»fc^T*ttlft'fb'&*l<Olia#* 

^-U>^f— IMffflMK (0. l%BSA£^fr ; pH7. 4) 2ml /we 1 1T2 
I3iifcj£&, 0. 5ml /we 1 1 Tr 3 0 ftm^U-l >=^=L^—i /a >*ff "5 = 
X, *X^yXXr7-t'If il:^l)R o - 2 0 - 1 7 2 4 (RBIftI) 
TT, NECAtM^iSttfl^«0. lml /we 1 1 TilD*-*. 7° 
H>^->3>15«, 3 0 0 |U 1 / w e 1 1 CD 0 . IN 
jS£ita£><5 = cAMPCi^t Ame r s h amftS^c AMPX>1f-f MA 
/jyt'f + f h^fflViTtTofec NECApJ^c AMP^^T^I*^^ 
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mmm (%) = [i- { (n e c a t^M^^^TT© c am p i - ^ 

-'J^-IIiSC^cAMPi) / (NECAWJi©cAMPi-^U 
yX-U >fi—Mmfe&<Dfr(Dc AMPi) } ] x 1 0 0 





K, (nM) 


K, (nM) 


I C so (nM) 




Ax 


A2 A 


A 2 B 


mmm 1 6 


17 5 


6 


2 9 


MsM 1 7 


2 8 9 


3 


2 5 


H«J i 8 


1 1 4 


2 


2 6 



SD IGS7«>h (6jll$ ; ?t-JVXU A'-) £ 1 ^--Jmz. 3 EEAtl, Si 

*»»7BS*T«Sift, SEi3«zK£bfc. -€-©1. 5WHW«K:^— 5?*f©«*lHlJRb, 
!WftM<Bffi©Bffr©^&&««u;fc:. 0. 5% (W/V) p^HzJl/D-X (MC) 
i:IiXMbfc{^«^ 5m 1 / k g#:l©§iTSPS4U« — #M3¥ 
fcttO. 5% (W/V) MCO^^^P^LfCo fc^S-S^, 7yh*«bli 

*ki§ijru w-m&nmw:. nmnmvtco mm^-^m^m^VT^vrco 
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MM 




1. 25 + 0. 6 3 


nmm 1 6 


3mg/kg 


12. 5 0 ± 0. 9 6 


mmm 1 7 


3mg/k g 


15. 5 0 ± 3. 18 


nmm 1 8 


3rag/k g 


14. 5 0 ± 1. 2 6 ] 



n-*>v >mn, has >wm(D&& • inflate*** < as«rt? 

v y°z/-\$. \z «fc -o t a-* > v ym&nmT jtuft&^e tua 

SnTVi* (Eur. J. Pharmacol., 182, 327-334 (1990)) . 

&lP8E^V>T^ift*ffofc. AO^'J h-JI/ (">^*hSl) *6. 1%M 
lmg/kg^O«W4lfc. KIMb^tttt. 0. 5% 

XftllOgl&OO. lml) U Klfcfc'&«ft-£ll5M«fc, lEfO, 
4. 5 cm, «B1 0 cm0#fc^*©MflM£<02K M!£J&©^£MM«W\ 
l^>-£$J£Lfco KIMb^tttttTO. 143J:tf0. 3mg/kglnS4b 

7,37 # 3? 1/ y->-Oi»FI 

158 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 03/035639 



PCT/JP02/10952 



m 

1 0#*vi 

5 : MJK> mJK^^^^M^fc^^^-C^cD^PtW^ l 0 #R± 

itSa^^ (Dunnett's t-test) fcAOJtofcbfc. 

^*^«3^^bfco 
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Mm 






5. 00 + 0. 0 0 


nmm 1 6 




0 . lmg/k g 


4. 6 3±0. 3 8 


mmm 1 6 




1. Omg/kg 


0. 8 8±0. 6 4** 


mmm 1 1 




0 . lmg/k g 


3. 3 8±0. 5 3** 


■mm 1 7 




1. Omg/kg 


1. 1 3±0. 6 7** 



** : p<o. oi (ttmmtcokm) 
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i. TfB^ (i) ^bsns^feKafott, xtt^ti^nm 



,.,7Ji4;n, ffi^S£Wbx^xfc£^c 2 _ 6 7-;i^-;i,», fi$ia£*rbx 

«fc Vi 5 1 4 IT V^T «t Vi C 6 _ , 4 1^mmm 

ik7kmm%M, B#lS£WLXV>X s kJ;v->5 75Ml 41ffM^I^S, Bft£ 

UXV>X % C 2 - 6 TJV3r—Jm. «Sl3l&^rbTViTfe«fcViC 6 _ 14 
1 4M#^S&«SSSt5$;S; R 5 «gm*^WbTViTt>ctViC 6 _ 14 ^«^b7K 

2. R^tXR 2 ^, H-xHstiftioT*!*?, mmm^^x^x^^c 

ViTt>«k^c 2 _ 6 7;u^r— ;i/3£, f iSS t bt^t i ^ C 3 . 8 n 7M;i/ 




(i) 
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its, X«fiS£fL-t^TfeJ;W< fcfc l &±<W«&fn*£-&£WbTV>5 
!- 6 7MjH, Bma£WbT^T*>£^c 2 _ 6 7;v^-~;i^ lii^^ut 

«tftSS^"bTViT s bcfcViC !! _ 8 ^^D7J^— BtftXStfbWT'b 






(n) 
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^C 2 _ 6 7;U+-;l,S, «»***bTV»Tfe«fc^C 6 _ 14 3!5r#*ft'fb**SI^ 

4. R^zfiR 2 ^ m-x\tmmu-DX7mm^ wm&*&vx^x$>jz^c 

i-eWH, «ift^*^rLTViT%>«fciriC 2 _ 6 7;^-;^ liS^tbr 

«fc ^ 5 TiM 1 4 M^#M»gt:sm W LTV*Tfe«k^C a _ l4 ^=«j^ 

<b7]<m^S> ffife££WLT^T 1 &«kV> 5 72rMl 4ifSMil^S, TO* 

^ (II) 

X 2 x 3 

\ 

cs;4\ A\z^n^nwm&%mvx^x t> «t v> c 6 _ , 4 ^mm^t7mm^&x^ 
-xtemmfe^xmm&&misx^xb&^mmmT&7KL x 3 tti^^ti 

fn*S«&«:£LTU5 57IiSl 4S###&«*at5£g-e&* (fc£U MfEsS (II) 
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% «t i> c 2 _ 6 r;Mf ^;wa, bx v>t & <t v> c 3 _ 8 n t;^;p 

& ^S^bT^T^^Cs-s^ny^y--;^, giUS^bwcfc 

£%bTvvr*>«fcv>c 1 _ 6 7>';i'g* :**Mife£&WbTvvr*><fcv>c 1 _ 6 7;Mr 

| (II) 

X 2 X? 

A 

I-conC R ! (IK) 
\ R 

C^4>, R 6 WR 7 tel^-fcb<Ki*SS;%oT7KmiC^ fi$lS£Wb TV>T t>cfc 
bTViTfeck^C 2 _ 6 T;^-;WS, «&S£WbWT*><fcV>C 3 _ 8 >'#n7;i/ 

Tfci^57iii4 mt^mmmm&m. lii^tux^t t> «t ^ c 6 _ x 

^^7K^^SX«§^S**bTViTt>J:Vi 5 1 4 .R^#;B!«*St5£& 

2(DB^a^WbTViT=bJ;Vi4-h 0 U^S, 4 - fc! U H - 4-*^/ 
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sea, mmm^vx^x^x^mmm^ tii^f n^t%cfc«^ 
5 i 4 M^«?tmai:£«'Tf& & 4 tBtfe^-fk^ & l < 

^Tr&tK R 6 tf*Bifeg£#LTv-iT*>cfcv->575Sl 4M^=«it*^ST^^ 
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x^x^^^mm^-. mmm^. ximmm&^Lx^xh£^i%mM?z^T) 

1 1 . R 4 ^ 



mttnz mm 4 moiMxmtk'znx^xh&^o 

<w-mmm a^mm^. ap^>^> tk^s, -hns, v7;i« «^»^ 

TViT=bcfcViC 2 _ 6 T;i/^3i;i/^pr^ c 2 _ 7 JM$j7->;i/S, ffill^LT^ 

fiwTfei^^s/s, »4fts*^-UTViTt>«tViC i-flT;^;^;!/*^ 

Tfcck^C2-6 t;^-jp^;i/*^S, fi&*£*r utv^t t> «t v> c l _ 6 
)V^)Vy j m#ia£*r L/T^Ti)<fc^ c 2 _ 6 7;per-;wx;i/7 -r — ;wat. 




(IV) 
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«»»*wuTViTt>j:vic 6 _- 14 ^ra»jftfl:**ai^ai, «aias*wbTir5 

1 3. R 4 ^ 



tit (V) Xtf (VI) R 8 «TfBMmSi¥a^6>S«n^«$^L. BgtteTfB 

it^^p a e a«n« 1 7iM 4 <* nT V> T *> <k 

<»«SPa>**lS^ /\ny>jg^, Tfcgea, zhnl, yj/I, IIS?; 

_ 6 T;un^->S, iHS$ttTHTfeJ:UC 2 _ 6 7;^^M+y$, fi«£ 




(V) 
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t J: n c 2 _ 6 t;v^t~;px;^-;^ fi$S£W it^t feet ^ c , _ 6 7;^ 
^ W&a^w ut^t £ ^ c 2 _ 6 7)U5--)ix)i7 j -Jim, 

1 2 mWKDik&m t> b < xra^n <=> <nmm.*um 0 

1 4. R 4 #U 73/S2©ff^S^#bTViTfe=kVi4-h:U> 5 ;i/^T^-5|f^Ig 
1, 3X«7fa«CD{t;-&#3feb<«^-<7)^, Xte^n£<D^J£Jn#) 0 
1 5. R 3 j)V\uy>m^. y7/i, fftMf UT^T : b<i:^C 1 _ 6 7JI/^ 

WTfc^i^jir^&Ssi^lPU 4fB«£<Z>fb^fcb<«^<D:fcI, Xte^ne. 

16. Rttfi/TJ^WXte^ 

> R 6 
|-COI< (III) 

bTv^Tfcct^c 2 _ 6 y;^-;i^», SiMf ur^TfeJ:^c 3 - 8 ^ 07^ 

UlSf UT^Tt)J;^C3_ 8 ^i7D7J^-JH, ffi^S^bW 

^■fb7K*^*X.^B^»<&^bTViT% e i;Vi5 7!;Sl 4M^#^S*M^» 
Sr^T) T^$n^^;W\*^:-r;i/S?:B^»ibT^< it)-o^lM2 

©e^s^WbTv^Tfe^v^-tiu^aTab^w^i 4x«i 5mm<Dik 
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1 75s 5 mmmt^m t> l < te^©^ xta-en e> ©jgiifnft. 
is. R 5 *s-€-n-?natfiK*^rLTv»Tfe«fcvatrDU;i'S» t?y^;i^ tru 

+/u-;i^ i'v+yijzM, ±7^u^^», «r> 

h >j ;psx«-t y-f > h u i tss i 6 ib«©^»%>u < 

2 0. 75V ^>&m&ifiHttzm&<Dmmfflx\ttmi^tezMimi 913 

9 gBflt0&j$<KT. 

22. 75V ^>A 2A s«#^H^*^jft©^*jaxja : fi»»T**ai*3ii 
9fB«©m^ 0 

2 4 . 7x/ v^S&ftf^mTi&SfflfjJtE 1 9 K4ft<Z)ftjft<Kl. 

2 5. 7r7 ^>A 2 S^#*S»t3B7?**il*jgi 1 9 S2«0ijflJ«<». 

2 6. 75V '»A 2 A S§flcM^E3WT*-5lt*^ 1 9 IBIfrD&jftM,. 

2 7 . 75V v->A 2B S^Sfet3KlT*-5if 1 9 IB4ft<Z)ftj£4fe. 

2 8. ^-^>y>^J&»m < fit^OgOT&SW^l 9 75MW^2 2, f»3fc 

«24 jisif 2 6 ©^-rn^^tB«o©m^ 0 

2 9 . mm<&mm'v&2>ffij£m 1 9 75s 2 1 , it 2 3 nmnmm 2 
5 , *5 «fctfn?3j£® 2 7 ©virn^fciaiR©^*. 

3 0. flRfcl£(Z>?&*3!U ^Be3WXttgfe#»J"T?*SI»^l 9 7iMlf*«2 1 , If 
*f 2 3 TJMIf ^ 2 5 , 43 .fctflWjfrE 2 7 ©V>-rn^teffitt©8B«C5jiaj5jS%. 
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32. y&t&mmmmm. mm^mmm^om.m&, m&&m&* mmmm 

1 9flBIR(Z)fej$4t.. 

37. mmm. mnm^mm. y)vy;\^^~mmmm, &m±mm 

39. i izmmvfz<k-&m, -^(Dm-^rz^n^^mmmm^, 7=?;^ 
>fipi4t^ mmommmx \^mn(om.^t^b\zm v> § m 

4 o . m$tm i iz^mvr^t^, ^<Dm.&t£te^ftz<D®mm%<Dmm^±m 
$m&&m\z&i§-ir% z.t\z&v, mm*i&m-rz>j5m 0 

4 1. (1) 5- [2-75Z-4- (2-7»j;W - 5 - k: 1 J 5 v~;H -1 

.(2) 5- [2-7S/-4- (2-7'JJV) - 5 - bf U 5 >>~;i/] - 1 -JL^)V 

-1, 2 -s?fc Ho- 2 -fcf'JvV >, 

(3) l-TU;i/-5- [2-757-4- (2-7U;W -5-k°'J5y^] 
-1, 2-v ? fc Kn-2-h°U^y >, 

(4) 5- [2-757-4- (2-^X-;W - 5 - tf U 5 -l-^rF 
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(5) 5- [2-757-4- O-y^D^xZi;!/) -5-t?U=^-;W - 

(6) 5- (2-7S/-4- 7 -c - 5-t°U5 >?~;10 -l-^WW-l, 
2 - v?fH □ - 2 - tf U >, 

(7) 5- [2-75 / - 4, (2-^U;i/) - 5 - fcf U 5 v^P] -1- 

*3\>i/-i, 2-^h kd- 2-k°u^y >, 

(8) 5- [2, 4-v7=;-6- (3-7Mn7iZ;W - 5 - fc! U 5 v 5 ~ 
;H -l-^^k-l, 2-yt Fn-2-tTUvV > 
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